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CGIAR Consortium Board-Commissioned Genetic Resources Scoping Study 
 
Executive Summary 
 
Genetic resources provide the biological foundation for human sustenance and represent a 
key component of our planet’s natural resources that can be productively used in agro- and 
aqua-ecosystems. Genetic resource collections have a dual role in the CGIAR Centers. They 
are the targets of research, particularly to create improved varieties and breeds, but the 
CGIAR also performs the service of conservation and distribution of these resources.  
 
The CGIAR with its network of 15 international agricultural research centers has undergone 
reorganization during 2009. The resulting CGIAR Consortium developed a Strategic 
Research Framework (SRF) that proposed seven thematic areas. Within each theme, one or 
more CGIAR Research Programs (CRPs) have been proposed and are in review or ready for 
implementation in 2011. It is intended that all of the research of the CGIAR Consortium 
members would be encompassed in the CRPs. Given these changes in organization, funding 
mechanisms, expectations, and operations of the Centers’ research programs, the question 
arises whether any vital genetic resources research or research-support programs are missing 
from the CGIAR portfolio of CRPs. 
 
Genetic resources are of concern since the CGIAR Centers have a long history of conserving 
and using them in their programs and they have taken international responsibility for 
conserving crop plant genetic resources in 11 genebanks at the Centers. The CGIAR 
Consortium Board requested a study, the Genetic Resources Scoping Study, to investigate 
whether genetic resources research and conservation activities are sufficiently incorporated in 
the CRPs, whether there are genetic resources-related cross-cutting issues that have not been 
addressed (gaps) or have been duplicated in several CRPs. The study would make 
recommendations on how to rectify these issues, either within the CRP concept or propose 
alternative organizational structures. Genetic resources of crop plants, livestock and fisheries, 
microbes, and invertebrates were included in the study. 
 
This report presents the results of the Scoping Study with observations and recommendations. 
A team of six persons with specialized expertise in genetic resources was assembled and the 
study was conducted from October through December 2010. A consultative process was used 
to interview management and staff at relevant CGIAR Centers, FAO, the Global Crop 
Diversity Trust, the Secretariat of the ITPGRFA, the Global Forum for Agricultural 
Research, national programs, and others. Visitations were made to five Centers. Cross-cutting 
issues in genetic resources were identified and addressed in the interview process and through 
review of the 15 CRP documents. 
 
The cross-cutting issues were defined as topics that were common to several Centers or 
CRPs. Included in the study were ex situ and in situ conservation and research, genebank 
standards and quality, genotypic and phenotypic characterization methods, genomic resources 
and DNA banking, outreach and public awareness, capacity-building, informatics and 
database management, national and international policy including intellectual property 
management, and financing genetic resources research and conservation. Gender analysis and 
sensitivity was considered in another Scoping Study, but was considered briefly in this study. 
 
 ii 
Principal Findings: 
 
 Genetic resources have a unique position in the CGIAR as mentioned above because 
of both research and service roles at almost all of the Centers. There have been 
prominent CGIAR systemwide activities and committees for many years (e.g., the 
System-wide Genetic Resources Program (SGRP), the Genetic Resources Policy 
Committee (GRPC)). One Center, Bioversity International, is entirely dedicated to 
genetic resources research, policy assessment, and public awareness.  
 
 A comprehensive program for genetic resources does not easily fit into the SRF 
guidelines for the CRPs. A proposed CRP for genetic resources was denied. However, 
if the framework could accommodate both research and service, a case can be made 
for developing a CRP around the genetic resources as a research, conservation, and 
service program. The Study Team is not recommending that a CRP-type proposal be 
developed at this time, but offers an alternative mechanism, discussed below. 
 
 The CGIAR seed and clonal genebanks are generally well managed and of high 
quality, largely due to the 6-year support from the World Bank for two projects to 
bring the genebanks up to international standards (Global Public Goods projects, GPG 
1, 2). The genebanks are best managed and integrated into the Centers that specialize 
on the species in their research. 
 
 Genetic resources from the Centers’ genebanks are distributed widely for use in 
research and development, therefore the conservation of large collections of 
accessions of crop plants has a major role in the Centers’ services to the agricultural 
research and development communities. 
 
 The Strategy and Results Framework document is rather silent on expectations for 
genetic resources, genetic diversity, genomics, agrobiodiversity, and genebanks.  
 
 The CRPs are uneven in their inclusion of genetic resources conservation and research 
and often do not explicitly acknowledge the sources of genetic resources to be used in 
the proposed research. Genetic resources in the agricultural production systems 
programs as agrobiodiversity components are not identified in the research agendas. 
Animal agriculture and aquaculture are included in one CRP, but had limited mention 
of in situ conservation and improvement, or conservation research.  
 
 Some of the cross-cutting issues (CCIs) that we identified could be addressed in the 
CRPs, such as research on conservation methods and genotypic and phenotypic 
characterization. CRP 3.3 (rice) and 3.4 (roots, tubers, and bananas) are good 
examples of incorporating crop-specific genetic resources into the research programs. 
 
 Other CCIs could be best attended by some systemwide coordination, but as Center-
based activities, such as genetic resources training programs, research on conservation 
technologies, genomic resources, and outreach and public awareness. 
 
 Two CCIs, policy research and informatics, are clearly topics of general importance 
and the results are generally applicable to all Centers and to the wider international 
community. The Study Team believes that each of these topics should be undertaken 
by specialists on an on-going basis. 
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 Finally, financing genetic resources research and conservation is clearly a CCI that 
should be addressed at the Consortium level. The Study Team recommends a two-
tiered scheme of funding genetic resources programs. Tier 1 funds would be awarded 
to Centers for genebank operations based on results from the 2010 CGIAR Genebank 
Costing Study. Tier 2 funds would support genetic resources special needs: facilities, 
field collections, research, staff training, or other topics that are nonrecurring. 
 
 A series of recommendations follows with respect to specific CCIs. For genetic 
resources management in the CGIAR, the Study Team concluded that the genetic 
resources opportunities, needs, and responsibilities require an organized Consortium-
wide program to coordinate, lead, and represent the Centers and CRPs on several 
important topics.  
 
 
Proposal: 
 
The Study Team proposes that a Genetic Resources Research and Services Platform be 
established by the Consortium and operated from the Consortium Office. This Platform 
would address all of the CCIs and CRPs to accomplish and deliver an integrated program. 
The specific genetic resources activities would mainly be conducted at the Centers. The 
Platform would have a Coordinator/Director and be guided by an Advisory committee 
representing the Centers, CRPs, CAS-IP, FAO, GCDT, and other external organizations. The 
Study Team expects that the Platform will be established in early 2011 to avoid disruption of 
some on-going activities. It could be authorized for five years, during which time evaluations 
of other organizational strategies could be made. 
 
 
Recommendations for Cross-Cutting Issues: 
 
A Global System for Genetic Resources for Food and Agriculture 
 
R1. The CGIAR should establish a mechanism through consultation among the Centers and 
national partners with FAO and the GCDT to evaluate, propose, and support the 
implementation of a Global System of Genetic Resources for Food and Agriculture. 
 
Animal genetic resources 
 
R2. Animal genetic resources are primarily conserved by sustainable use of living 
populations for food and agriculture. Due to the importance of genetic resources for any 
future improvement in productivity of animals, their interactions with the environment, and 
the continued threat to their diversity, the CGIAR should (1) increase its level of engagement 
in animal genetic resources conservation research and (2) seek synergies between the 
livestock and aquatic animal areas in its operational activities. 
 
R3. The CGIAR should align its research agenda, especially for breeding and conservation 
strategies, with the priorities of the FAO Global Plan of Action on Animal Genetic 
Resources, and increase its collaboration with FAO, thereby strengthening its role as global 
leader for R&D on AnGR in developing countries. 
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R4. Livestock and aquatic animal genetic resources are underrepresented in the CRPs and the 
CGIAR does not appear to have critical mass or competencies to mount a credible program in 
this area of endeavor. We therefore recommend that the Consortium establish a task force to 
generate a comprehensive options appraisal for the conservation and sustainable use of 
livestock and fish genetic resources. 
 
Plant ex situ conservation 
 
R5. Implementation of professional best practice agreements across CGIAR genebanks is a 
cross-cutting issue that would benefit from collaboration among genebank managers. Such 
agreements could be embedded in key performance indicators and reflected in the 
management of transparent and demand-led performance contracts. 
 
R6. The CGIAR should align its research agenda, especially its breeding and conservation 
strategies, with the priorities of the FAO Global Plan of Action on Plant Genetic Resources, 
and increase its collaboration with FAO and GCDT, thereby strengthening its role as global 
leader for R&D on PGR in developing countries. 
 
R7. The CGIAR should engage in a systematic approach to strengthening plant genetic 
resources conservation research by taking into account new scientific developments that 
embrace multi-disciplinary approaches to provide a more predictive and quantitative 
assessment of the science underpinning conservation genetics of plant genetic resources. 
 
Plant in situ conservation and use 
 
R8. The CGIAR should further engage in making inventories of the distribution of wild 
relatives of major crops, and assess and enhance their in situ conservation status to ensure 
that this valuable source of genetic variation continues to evolve and adapt to changing 
climatic conditions. 
 
Microbial and insect genetic resources 
 
R9. The CGIAR should conduct a comprehensive review including non-CGIAR collaborators 
to develop guidelines for global conservation and safe distribution of microbial and insect 
genetic resources. 
 
Informatics: Inventory control, genetic diversity, end-use characteristics 
 
R10. The CGIAR should develop a strategy in collaboration with institutes working on crop 
conservation and improvement, to ensure that informatics and software and standards of 
interoperability are of international standing. 
 
R11. The CGIAR should organize a network to support the maintenance of a single access 
point to genetic resources data (including provenance, distribution, characterization, and 
evaluation data) of the CGIAR and genebanks in the world. 
 
A CGIAR Systemwide focus on policy relevant to genetic resources 
 
R12. The CGIAR, at the Systemwide level, should establish a formal advisory mechanism, 
such as the former GRPC, but with clear terms of reference on how the CGIAR will influence 
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and establish its collective responses to international fora, their deliberations, and required 
actions on policy for all aspects and types of genetic resources. 
 
R13. With respect to international instruments in force and future ones, regarding genetic 
resources, the CGIAR system should have an internal mechanism to understand the 
implications of these instruments and ensure that new policy and practices meet the new 
requirements. 
 
R14. The CGIAR system should provide technical support for biannual reporting to the 
Governing Body of the ITPGRFA regarding the acquisition and distribution data for genetic 
resources held in-trust.  
 
Capacity building for genetic resources 
 
R15. The CGIAR should develop a comprehensive long-range plan for capacity building in 
genetic resources, including agrobiodiversity in agroecosystems.  
 
Outreach, public awareness, and public relations 
 
R16. The new CGIAR, led by the Consortium Board should have ‘a single authoritative 
voice’ to articulate the significant opportunities and impacts of its programs by an integrated, 
interdisciplinary, ecosystems-based approach to genetic resources conservation and use. 
 
Financing genetic resources conservation, research, and exploration 
 
R17. Genetic Resources Units of the CGIAR Centers will be financed by a two-tier allocation 
process from the Consortium Board, the Global Crop Diversity Trust, and other sources as 
follows: 
(a) Each Center would receive Tier 1 annual funding for its genetic resources facility 
equal to the amount identified in the Genebank Costing study, with an inflationary 
adjustment each year. These funds would include contributions from the Global Crop 
Diversity Trust and from the Consortium Board. It has been a goal of GCDT that it 
could provide the total basic costs of genetic resource centers [genebanks], but its 
funds are not sufficient at this time and probably will not be for many years.  
(b) A second Tier of funding would be available to meet expenses for one-time costs, 
such as for facility and equipment upgrading, collection expeditions, regeneration, 
training of new staff, research on genetic resources that would increase efficiency of 
conservation methodologies. 
 
Gender aspects of genetic resources conservation and use 
 
R18. In accord with the findings and recommendations of the recent Gender Scoping Study, 
gender mainstreaming efforts must be taken into account when planning the organization and 
future CGIAR activities involving genetic resources including analysis and advice of experts, 
and providing an appropriate budget. 
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Organizational Strategies for Genetic Resources in the CGIAR 
 
R19. The Genetic Resources Research and Services Platform: 
(a) will be established by the Consortium and administered through the CEO at the 
Consortium headquarters, 
(b) will retain certain ongoing activities, such as the Inter-Center Working Group for 
Genetic Resources and the Systemwide Genetic Resources Program for at least one 
year to prevent disruption of on-going activities and to ensure a smooth and efficient 
transition during the implementation of the CRPs and other CGIAR functions, and 
(c) will recruit a Platform Coordinator/Director having extensive leadership experience in 
genetic resources policy and management to oversee and coordinate its activities with 
assistance of an executive advisory committee representing the Centers, CRPs, CAS-
IP, FAO, GCDT, and other external organizations. 
 
R20. The Platform should have a Consortium-provided budget adequate to support the 
Coordinator and an administrative assistant, an annual meeting of standing committees and 
the advisory committee, contingency funding for ad hoc working groups, and the ability to 
generate and fund contracts for services. 
 
R21. The Platform should make funds available for the maintenance of the genebank quality 
to the performance standards established by GPG1 and GPG2. 
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Global and CGIAR Context of Genetic Resources 
 
Biological resources are the basis for human sustenance and they are at the core of CGIAR’s 
quest to improve the livelihood of poor and undernourished people. Genetic resources 
specifically refer to biological material from which genes and other elements may be used for 
food and feed production and applies to the genetic improvement of crops, terrestrial and 
aquatic animals, and microorganisms. 
 
The CGIAR is concerned with genetic resources in the broadest sense, not only for their use 
in genetic improvement, adaptation of crops and livestock for human needs, but also for their 
role in prevention of soil erosion, maintaining and enhancing water quality, and mitigating 
the effects of climate change. Currently the expectations associated with the use of genetic 
resources to address global sustainable production have increased considerably. Thus, genetic 
resources conservation and use is at the epicenter of the CGIAR mission to achieve 
sustainable food security and reduce poverty in developing countries.  
 
The CGIAR Centers have established a network of ‘genebanks’ for conservation of seed and 
clonal accessions of most of the major global crops. Taken together these genebanks 
comprise the largest and most comprehensive global collections of crop plant germplasm. 
These are rightly recognized as the ultimate global genetic resource collections for the 
species represented in these genebanks.  
 
National collections of variable quality and availability also exist together with collections of 
material maintained by the private sector. The CGIAR Centers have taken responsibility for 
the conservation of genetic resources, especially of crop plants, by agreement with the United 
Nations Food and Agriculture Organization (UN FAO) and the International Treaty for Plant 
Genetic Resources for Food and Agriculture (ITPGRFA) to designate their accessions as ‘in-
trust’ as global public goods. Therefore, it is critically important that the CGIAR is structured 
conceptually, intellectually, physically, and financially to meet the Centers’ obligations for 
genetic resources conservation and support to CGIAR Research Programs (CRPs). 
 
While the CGIAR is a leader in ex situ conservation of crops, its commitment to some other 
aspects of genetic resources use and management is less obvious or even lacking. As 
examples: 
 
 The CGIAR Centers have limited activities in animal genetic resources research or 
conservation. For farm livestock, conservation of local breeds and populations is most 
practical in situ at the farm or village levels. The ‘conservation by use’ concept is 
highly relevant to CGIAR research programs in general, but extremely important for 
farm animals and species for aquaculture and requires long-term commitments in both 
research and development activities. 
 
 Microbial species are maintained as collections at CGIAR Centers on an ad hoc basis, 
and related to needs of current research programs. These include pathogens and 
beneficial organisms, such as Rhizobium. 
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 Samples of DNA are not maintained by CGIAR Centers for general distribution, but 
are maintained on as-needed basis for current and near-future research. The Centers 
look to other sources, such as university or government centers, as sources for their 
needs. Likewise, CGIAR Centers are not generally engaged in ‘biobanking’ of tissues 
of plants or animals as sources of DNA for future research. From a plant perspective 
the sequencing and other activities can be easily outsourced, the key challenge is 
tracking to ensure authenticity of samples which requires excellent informatics 
systems. 
 
The ‘new CGIAR’, during its reorganization, has proposed a set of comprehensive CGIAR 
Research Programs that address its four strategic system level outcomes (SLOs): increase in 
food security, reduction of rural poverty, reduction of undernutrition, and more sustainable 
management of natural resources.1 This study was commissioned to review the proposed 
CRP structure to assess the role of genetic resources in the research proposed and to call 
attention to gaps or missing opportunities in these proposals. Further, the study was charged 
with offering means for addressing genetic resources as a CGIAR responsibility and within 
the CRP structures. 
 
It is important to note that genetic resources activities in the Centers have dual roles in 
service and research. The CRPs, being research programs, do not generally accommodate the 
service role. The ex situ collections are available for use by Center scientists in their mission-
oriented research on food, energy, and natural resources management and are made available 
broadly as a service. Genetic resources are the subject of research in several ways, for 
example, for improved breeding strategies and conservation methodologies, genetic diversity 
among landraces and related species, and research on traits of interest in crop, livestock, 
aquatic and forest improvement programs. This was addressed in this study and relevant 
recommendations are made.  
 
 
Evolution of International Agreements on Agrobiodiversity and Genetic 
Resources for Food and Agriculture 
 
Sometime in 1992, just before the approval of the Convention on Biological Diversity 
(CBD), it became clear that genetic resources for food and agriculture, because of specific 
characteristics and because of the interdependence of countries in the maintenance of their 
food security, needed a differential treatment in the policy world. However clear this could be 
to scientists, it has not been so easy to convince Governments and policymakers to give up 
their sovereign rights for the benefit of humankind. After all, one of the major impacts of the 
CBD was the change of that very paradigm. The other major change was the new requirement 
for benefit sharing, meaning in a broad sense that users would have to pay for the 
conservation of exploited species.  
 
Struggling to find an equilibrium within the new policy framework and in response to the 
Nairobi 3 Resolution2, the plant genetic resources leaders of that time, gathered at IPGRI, 
started to forge the research documentation and approaches needed to take the existing FAO 
                                                     
1 CGIAR. 2011. A Strategy and Results Framework for the CGIAR (Final Draft for internal discussion). January 
27, 2011. 
2 Resolution 3/91 – FAO Document Repository 
http://www.fao.org/docrep/x5587E/x5587e06.htm#e.%20commission%20on%20plant%20genetic%20resources
%20and%20international%20undertaking:%20progress 
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International Undertaking to the final format of the International Treaty on Plant Genetic 
Resources and its Annex I3, adopted in 2004. This was done together with many national 
governments and their agriculture sectors since only Parties of FAO and its Genetic 
Resources Commission could have a vote during the process.  
 
Of course, the CGIAR was an interested player, since it holds the plant genetic resources, 
collected mostly before the CBD went into force. But also involved were the countries 
building their agriculture sector during the green revolution, based mostly on material 
obtained from the international public collections maintained by the CGIAR. 
 
IBPGR, the precursor to IPGRI, was founded in 1972, in response to growing awareness of 
genetic erosion and the rapid loss of crop biodiversity. Its original mission was to coordinate 
an international plant genetic resources program. This included emergency collecting 
missions as well as building and expanding national, regional, and international genebanks. 
The UN FAO acted as the IBPGR secretariat. Its mission has survived through the changing 
of names and directions and it is impossible to deny the work that has been developed over 
the years in defense of the “gems of the System” – the thousands of accessions carefully 
conserved over the years.  
 
The seed collections were maintained by the Centers on behalf of FAO4. With the entrance 
into force of the Treaty, CGIAR Centers signed an agreement5 (see also footnote 4) with the 
Governing Body of the Treaty in which the CGIAR undertook the responsibility of 
maintaining the germplasm in the public domain. This is a major and challenging 
responsibility of the CGIAR, especially because the political, social, and economic 
environments in which the Centers operate have changed during in the last decade. The ’omic 
sciences, genetic engineering, and synthetic biology have helped enormously to increase the 
perceived value of germplasm and the global emphasis on food security and sustainability in 
the presence of the impact of global climate change is further enhancing the prominence of 
genetic resources. 
 
The CGIAR Systemwide Genetic Resources Program (SGRP), together with Bioversity 
International brought to the table the voice of the public system and the information needed 
to guide countries in the design of the instruments necessary for the implementation of the 
Treaty, such as the Standard Material Transfer Agreement (SMTA) – used in transfer of plant 
germplasm since 2006.  
 
Policy-making is a complex game and to think that the discussions around genetic resources 
for food and agriculture sufficed for the implementation of benefit sharing under the CBD 
would be naïve. During the same period, a parallel process6 took place for the establishment 
of another international binding instrument which was recently (October 2010) adopted by 
Parties of the Convention – the Nagoya-Cali Protocol on Access and Benefit Sharing.  
 
Parties understood that the Nagoya Protocol, politically designed to curb biopiracy, would 
apply to every living cell and its derivatives on the planet (with the exception of humans) and 
                                                     
3 http://www.planttreaty.org/texts_en.htm 
4 Model Agreement signed by all Centers with FAO, acting on behalf of the Governing Body of the 
International Treaty on Plant Genetic Resources - October 16, 2006. 
ftp://ftp.fao.org/ag/agp/planttreaty/agreements/pdf/irri.pdf -  
5 Article 2 of the Agreement between Centers and FAO acting on behalf of the Governing Body of ITPGRFA. 
6 Add info about the start and the end of the process – with ABS meetings … 
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that a clear exclusion could be allowed only for the ITPGRFA Annex I crops listed by the 
Treaty because they were already covered by the rules of a benefit-sharing instrument – the 
SMTA, as mentioned before.  
 
Therefore, the new Protocol applies to genetic resources for food and agriculture in the form 
of domestic animals, fish, microorganisms, and the entire plant kingdom (with the exception 
made to crops and species listed in ITPGRFA Annex I). But which are the rules for 
acquisition, use, and benefit sharing? They remain to be proposed, discussed, harmonized, 
and eventually approved by the new governing body emerging under the CBD. That said, it 
will require a great deal of policy work, to guarantee that the new rules do not have a 
negative impact on the availability of genetic resources for research and development or on 
food security. The Protocol will enter into force when the instrument is ratified by a 
minimum of 50 countries. It could take two or more years or it could be very fast, depending 
on the interest shown by national governments. Already a campaign is in place to declare the 
Protocol in force during a global conference7, which will mark the 20th anniversary of the Rio 
Convention, to be held in 2012.  
 
 
FAO Commission on Genetic Resources for Food and Agriculture 
 
The Commission on Genetic Resources was formed to examine the issues and policy about 
plant genetic resources, but in 1995 its mandate was expanded to include animals, 
microorganisms, and an expanded portfolio on plants to include forest trees.  
 
The Commission is a permanent intergovernmental forum where policies relevant to 
biodiversity for food and agriculture are discussed and negotiated. It is supported in FAO by 
staff in the Plant and Animal production divisions who carry out assessments, conduct 
workshops, and liaise with FAO member governments. 
 
Among the Commission’s accomplishments,8 one can include negotiation of the International 
Treaty on Plant Genetic Resources for Food and Agriculture, development of the Global Crop 
Diversity Trust, and major assessments resulting in publication of the Second Report on the 
State of the World’s Plant Genetic Resources for Food and Agriculture (2010) and the on-
going updating of the Global Plan of Action for Conservation and Sustainable Utilization of 
Plant Genetic Resources for Food and Agriculture. The Commission has also published The 
State of the World’s Animal Genetic Resources for Food and Agriculture (2007) and a Global 
Plan of Action for Animal Genetic Resources and the Interlaken Declaration (2007). The 
Commission’s plan of work includes by 2017 global status reports on aquatic genetic 
resources, microorganisms and invertebrates, and forest genetic resources, as well as The 
State of the World’s Biodiversity for Food and Agriculture. 
 
The States of World reports and the Global Plans of Action are major contributions to the 
understanding of genetic resources of agriculturally important species. The CGIAR has 
                                                     
7 Add name of the Conference on Sustainable Development – Rio plus 20 
8 A set of seven lay-language briefs that illustrate the comprehensive broad view of genetic resources in the 
remit of the FAO and addressed by the CGRFA have been published and were made available to the GRSS team 
for review (Biodiversity for a World without Hunger, Cross-sectorial Matters—Taking a Broad View of Genetic 
Diversity, Plant Genetic Resources—Use them or Lose them, Animal Genetic Resources—A Safety Net for the 
Future, Forest Genetic Resources—Bringing Solutions to Sustainable Forest Management, Micro-organisms 
and Invertebrates—Magnifying Hidden Biodiversity, and Aquatic diversity—Underwater and Unexplored). 
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provided advice, leadership, and other assistance in the preparation of the completed reports, 
especially through participation of staff of Bioversity with the PGR reports, and, as a System, 
should have important contributions to the planned ones. 
 
The Commission holds meetings with official delegates from FAO member countries and 
observers. The CGIAR has been a regular observer and provider of position papers through 
regular contact with staff of Bioversity. For example, at the 12th Session of the Commission, 
studies on access and benefit-sharing were commissioned and coordinated by Bioversity. In a 
GRSS telephone interview with Mr. D. Leskian, Senior Liaison Officer of the Commission, 
he explained the important role that the CGIAR has had, through IPGRI, now Bioversity, in 
the above developments regarding plant genetic resources. He also indicated that the 
Commission has had an advisory role in an observer capacity with the CGIAR Genetic 
Resources Policy Committee. He also pointed out that: 
 The future relations of the CGIAR and the FAO Commission may be strengthened by 
the greater consolidation of policy and management of genetic resources issues within 
the CGIAR.  
 The continued liaison of FAO Genetic Resources Commission for Food and 
Agriculture with the CGIAR is of great mutual value and this activity is not 
considered, nor appropriate, within the proposed CRPs and therefore represents a gap 
in the reformed CGIAR. 
 The CRPs of the CGIAR should be cognizant of the recommendations in the FAO 
reports in developing their research on the use and conservation of genetic resources.  
 
The GRSS team considers the relationship with the FAO to be one of the most important 
cross-cutting activities of the CGIAR. However, with the discontinuance of the SGRP, the 
Genetic Resources Policy Committee, and the Inter-Center Genetic Resources Working 
Group there is a gap in the coordination and information-sharing mechanism with FAO. 
Furthermore, this is not an appropriate function for the CRPs. 
 
 
The Global Crop Diversity Trust 
 
“The Trust” is an independent international organization established by the FAO and the 
CGIAR. The Trust is building an endowment, the income from which will be used to support 
the conservation of crop diversity. It advocates the establishment of an efficient and 
sustainable global system of ex situ conservation of major crops, by promoting the rescue, 
understanding, use, and long-term conservation of valuable plant genetic resources.  
 
The Trust has its offices at the FAO in Rome. It has worked with the Government of Norway 
and the Nordic Gene Bank in the establishment of the Svalbard Global Seed Vault, a "fail-
safe" facility located at Svalbard, Norway. This facility provides a safety back-up for existing 
genebank collections, which are vulnerable to war, civil strife, natural disasters and even to 
equipment failure and mismanagement.  
 
Apart from building its endowment, the Trust has received grants for project based work as 
well. This includes a grant from the Bill and Melinda Gates Foundation to secure and 
document important genetic resources collections in poor countries, to fund seed shipments to 
Svalbard, and to develop a global genetic resources information system (currently under 
development and named ‘Genesys’). It recently received a large grant from the government 
of Norway to support the collection and use of crop wild relatives.  
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The Trust sees the CGIAR genebanks as cornerstones of a global plant genetic resources 
system. They have established funding agreements with most of the CGIAR genebanks. 
Under these agreements, the Trust agrees to disburse funds every year for five years. The 
five-year periods are “rolling”, normally to be reset every year. The genebanks are required to 
provide performance reports.  
 
 
CGIAR Inter-Center Working Group on Genetic Resources (ICWG-GR) 
 
Created in 1987, the Working Group initially comprised the CGIAR plant genebank 
managers plus a representative of the UN FAO. It was the first effort within the CGIAR to 
address on a Systemwide level the needs for common policies and activities for genetic 
resources collections. Currently all CGIAR Centers with genetic resources collections are 
represented. In addition to the observer from the UN FAO, the most recent meeting, May 
2010, also had observers from the UN FAO CGRFA, the Global Crop Diversity Trust, and 
the Secretariat of the Governing Body of the ITPGRFA. 
 
ICWG-GR was established to provide a forum for exchange of information among 
representatives of Center crop and forage genebanks and IBPGR (now Bioversity 
International) and for developing common policies and activities for managing the 
collections. The current broad interpretation of genetic resources to include activities related 
to forest, animal, aquatic, and microbial genetic resources dates from 1993. Since the 
inception of the SGRP in 1994, the ICWG-CR serves as its Steering Committee, setting its 
strategy and priorities. 
 
ICWG-GR has had a genebank orientation with limited inputs from breeders. A review of the 
activities and achievements of the Working Group necessarily overlaps with activities 
involving SGRP (see following section), which in many ways operates as an agent of the 
ICWG-GR. The annual meetings convened by ICWG-GR were a venue for (1) reports by the 
SGRP coordinator and leaders of specific projects; (2) establishment of a SGRP workplan for 
the following year; and (3) reports from the UN FAO, the CGRFA, the Trust, and the 
Secretariat of the ITPGRFA (all represented by standing observers) on issues related to 
CGIAR and genetic resources. 
 
It is not clear if the ICWG-GR will continue in the new CGIAR. Nothing in the new structure 
appears to preclude such an initiative if there is adequate interest among each of the Centers 
to allocate time and funding for having a representative participate. We know from our 
interviews with the Trust, the Treaty Secretariat, UN FAO, and CGRFA that there is concern 
that CGIAR will no longer have a Systemwide voice for genetic resources with which to 
interact. 
 
 
CGIAR System-wide Genetic Resources Program (SGRP) 
 
A review of CGIAR priorities and strategies conducted in 1992 by the then Technical 
Advisory Committee (TAC) of the CGIAR identified an urgent need for a systemwide 
strategy and program on genetic resources. The TAC then commissioned a Stripe Study of 
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Genetic Resources in the CGIAR. The study, initiated in 1993 and reporting in 19949, 
advocated an integrated, Systemwide program and that same year, 1994, the SGRP was 
established, to be coordinated through a Secretariat based at IPGRI and with the CGIAR 
ICWG-GR serving as its Steering Committee. An Executive Committee of the ICWG-GR 
(the Chair and two elected members) works with the SGRP Secretariat (the SGRP 
coordinator, leader of special projects, and administrative staff) to carry out collective 
decisions on activities. Bioversity International, as the convening Center for SGRP, has 
responsibilities for hosting the SGRP Secretariat, SGRP coordination, and representation of 
SGRP to other venues and bodies. The Director General of Bioversity International serves as 
SGRP’s Program Leader under whom the SGRP Coordinator serves to manage day-to-day 
SGRP activities addressing the overarching goal of maximizing collaboration among Centers, 
particularly in five thematic areas: policy, public awareness and representation, information, 
knowledge and technology, and capacity building. 
 
SGRP’s activities have been supported by direct donor contributions for coordination 
functions and specific research and development initiatives, supplemented by funding from 
individual Center budgets and in-kind contributions of Center staff time. Bioversity 
International, as convening Center for SGRP, contributes unrestricted funds received from its 
donors to support the SGRP Secretariat. 
 
Initial SGRP activities ranged from reviews of CGIAR genebank operations to development 
of genetic resources research agendas and strategies for the Centers. Standards and guidelines 
were developed for genebanks of the Centers and their partners around the world. The SGRP 
broadened its scope to encompass not only plant genetic resources but also animal, fish, 
forest, and microbial diversity. 
 
The SGRP was instrumental in coordinating the Centers’ contributions to the development of 
the ITPGRFA and its implementation, including the adoption and implementation of the 
Standard Material Transfer Agreement and in the promotion of the Treaty’s Multi-Lateral 
System of Access and Benefit Sharing. The SGRP has been fully engaged in enabling the 
Centers and their partners to participate more actively in an emerging global system of 
genetic resources conservation, access, and use.10 The SGRP also gave the CGIAR a unified 
voice for genetic resources issues at meetings of the CBD, the ITPGRFA, and WIPO and 
international and regional conferences and congresses and provided CGIAR representation at 
intergovernmental policy-making fora. SGRP has also provided technical support to countries 
in implementing the ITPGRFA. 
 
Within the CGIAR, the SGRP provided technical support for the development of Systemwide 
genetic resources policies and related instruments, offered a repository of documents relevant 
to genetic resources conservation and use generated by SGRP activities, and maintained a 
website as an outlet for news, dissemination of research results, genebank best practices, 
policy guidelines, tools, and links to databases. The website (http://www.sgrp.cgiar.org/) 
became fully operational in 2008. The site serves to host ongoing SGRP project information, 
for example, the progress with the GPG1 and GPG2 initiatives for genebank improvement 
(see Box 1). Also hosted there is the Crop Genebank Knowledge Base, representing 
contributions from 11 CGIAR Centers relevant to genebank (information about specific 
                                                     
9 Stripe Study of Genetic Resources in the CGIAR. Presented to Technical Advisory Committee of the CGIAR 
at the Sixty-Third Meeting, FAO Hqs., Rome, Italy, 21-27 March 1994. 
10 SGRP. 2010. Annual Report 2007–2010 of the CGIAR System-wide Genetic Resources Programme. 
Bioversity International, Rome, Italy. 
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crops, genebank procedures, management, and links to resources) and links to Systemwide 
and specific genebank accession data. 
 
SGRP arose out of a CGIAR appreciation of the need for a Systemwide focus for genetic 
resources. SGRP has many accomplishments to its credit in addressing that need. We find no 
rationale for abandoning this approach to addressing Systemwide genetic resources needs and 
we find no venue, platform, or mechanism in the new CGIAR and its CRPs that offers this 
Systemwide focus. Thus almost twenty years later, CGIAR once again must be reminded that 
it still has that need. 
 
 
CGIAR Genetic Resources Policy Committee (GRPC) 
 
The GRPC has been a standing committee of the CGIAR since 1995. From its initial Terms 
of Reference, its purpose was to advise the CGIAR on policy matters regarding genetic 
resources issues and to assist the Chairman of the CGIAR in his leadership role in this area.11 
In 1999, the terms of reference for the GRPC were reviewed and renewed and, at 
approximately the same time that the CAS-IP was being established, the GRPC was given a 
new IP-related task, “Keep developments in intellectual property protection under review and 
advise the CGIAR on the further modification and implementation of the Centers’ IPR 
guiding principles and related policies”. 
 
A CGIAR Center Director General served as Secretary of the GRPC and other CGIAR 
members included a member of the Science Council and a member of the CGIAR Executive 
Committee. Other members were representatives of CGIAR stakeholders (including from the 
private sector), indigenous farmer communities, and four regions of the developing world. In 
addition, an FAO observer and, since the inception of CAS-IP, its manager, as a resource 
person, attended GRPC meetings. 
 
This committee was instrumental as a CGIAR voice in the development of the ITPGRFA and 
the Global Crop Diversity Trust and provided guidance to the InterCenter Working Group on 
Genetic Resources and the SGRP. Other areas related to GR policy served by the GRPC 
include the development of policy on intellectual assets, acquisition and transfer of 
distribution of plant genetic resources by Centers, modalities for payments related to plant 
genetic resources transfers, and guidelines for use of traditional knowledge.12 
 
The final meeting of the GRPC was in May 2010 and the minutes of the meeting and final 
report13 were presented to the new Consortium Board. The normal recipient would have been 
the CGIAR Chair, but that position had been dissolved as part of the CGIAR reorganization 
steps. In this document, the GRPC reported several concerns that we echo:  
 
There were pending draft policies, guidelines, and legal instruments being advanced by the 
GRPC for which there is now no apparent venue within the new CGIAR for their 
consideration and processing. Specifically, a draft proposal for a policy for system-wide 
                                                     
11 Report of the Review of the CGIAR Genetic Resources Policy Committee. 2002. 
http://www.cgiar.org/exco/grpc_review.pdf, last accessed 2 February 2011. 
12 Compilation of draft policies, guidelines and related legal instruments developed by GRPC. GRPC, August 
2010. 37 p. 
13 Minutes of the Genetic Resources Policy Committee (GRPC), 27th Session, Bioversity International, Rome, 
May 5-7, 2010. 
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adoption, concerning the Centers’ management of their intellectual assets has been in 
development for at least four years. Guidelines for germplasm acquisition policy by Center 
genebanks and for how Centers should access and use traditional knowledge were being 
drafted. 
 
The GRPC provided the CGIAR with the capacity to monitor developments and react to 
dynamic changes in the international policy environment associated with genetic resources. 
This capacity was greatly enhanced by the fact that it included representatives from 
stakeholders groups outside the CGIAR system: i.e., farmers and civil society organizations, 
private sector representatives, and members from northern and southern country 
governments. In spite of the GRPC’s admirable record in carrying out these monitoring and 
assessment activities, we were concerned to find that this capacity has been relatively little 
accessed within the CGIAR, specifically by the individual Centers. 
 
 
CGIAR Central Advisory Service for Intellectual Property (CAS-IP) 
 
CAS-IP was initiated in 2000 with one staff person. Its mission has been to assist the Centers 
of the CGIAR, their partners, and the CGIAR System as a whole in a comprehensive 
approach to management of Center intellectual assets as public goods.14 Until 2003, the CAS-
IP office was located in The Hague with a former CGIAR Center, the International Service 
for National Agricultural Research. Since then, the CAS-IP office has been based within the 
Bioversity International facility near Rome and the CAS-IP Manager reported to the Director 
General of Bioversity International. In addition to the Manager, the small, multidisciplinary 
staff consisted 5.5 FTE, four staff members were based at the central office and two worked 
regionally in Africa and Asia. In addition, a number of consultants worked with CAS-IP. 
Guidance has been provided through a nine-member Expert Advisory Committee, consisting 
of both non-CGIAR IP practitioners and representatives from CGIAR Centers. The latter 
included the DG of the host institution, Bioversity International, the chair of CGIAR Alliance 
Executive Sub-Committee on IP, and a CGIAR Senior Scientist. 
 
Five of the current 15 CGIAR Centers maintain staff and expertise on intellectual property 
issues relevant to genetic resources (CIAT, CIMMYT, ICRISAT, ILRI, IRRI). IWMI has a 
staff member with part time responsibility for IPR-GR issues. Finally, other Centers have 
designated IP focal points (contact persons for CAS-IP, not specifically funded for this task). 
Based on our interviews with genetic resources personnel at the Centers, the extent to which 
they interact with or avail themselves of services from CAS-IP varies greatly, depending on a 
number of factors, such as capability of the IPR-GR expertise at the individual Center, the 
workload of activities at a Center involved with GR exchange, transfer, and distribution, and 
the importance in general of genetic resources at the individual Center. 
 
In 2010, CGIAR and one of CAS-IP’s main sources of funding, the Netherlands Directorate-
General of Development Cooperation (DGIS), convened a review of the program. In addition 
to assessing how CAS-IP had progressed with respect to its mission and the objectives for 
which the DGIS funding had been received, the TOR for the review were expanded to 
                                                     
14 CAS-IP Mission Statement webpage: http://www.cas-ip.org/about-us/mission-statement/, last accessed 2 
February 2011. 
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include a consideration of the role CAP-IP might play in the reformed CGIAR. In its report15, 
the review team summarized the main activities of CAS-IP up through 2010 as: 
1) IP management service to the CGIAR Centers and AVRDC 
2) Development of tools to improve services 
3) Research to improve services 
4) Analysis of pro-poor innovation systems using system dynamics modeling 
5) Enhancing IP management capacity in CGIAR Centers and partners 
6) Advocacy and knowledge exchange regarding pro-poor IP management 
7) Coordination of IP management in the CGIAR system 
8) Leadership of IP management Communities of Practice 
9) Technical assistance for PPPs and Technology Transfer 
10) International recognition of CGIAR IP practices and expertise/advocacy/coordination 
 
As the GRSS team learned from interviews with CGIAR genetic resources personnel, their 
characterization of CAP-IP activities for the Centers was that it responded to Center requests 
regarding IP issues involved with GR transfer agreements (essentially items 1 and 9 of the 
above list) and organized and held workshops on IP issues regarding GR (items 6, 7, and 8). 
 
An example of CAS-IP activity is the development of a web-based contract development 
tool, called License Central, for use by the CGIAR Centers, reported as a valuable tool at the 
25th GRPC meeting, in 2009.16 
 
In the reorganized CGIAR, the vision for CAS-IP is a ‘Shared Services’ unit17 to address core 
legal and IP issues. It will move from residence within Bioversity International to a location 
within the Consortium Office at its new Montpellier, France headquarters. As we understand 
from our interview with the new manager of CAS-IP, its initial role is advising the CG’s new 
legal personality vis-à-vis contracts among Consortium Board and Funding Council, donors, 
and Centers (e.g., Consortium Performance Agreements, Performance Implementation 
Agreements, Sub-agreements between CRP Lead Centers and participating Centers and other 
partners, Contract agreements between donors and the Fund Council). This is very large task 
and is taking place at a time of transition for all parties, especially CAS-IP with new 
leadership, but a small staff. 
 
Concomitant with the developing and reviewing of contracts, the CAS-IP office is preparing 
a white paper on intellectual property principles that may provide a basis for the legal IP 
policy needed for the CGIAR and thus guidelines for the future structure and staff needed for 
the CAS-IP unit in the new CGIAR. 
 
                                                     
15 CGIAR Central Advisory Service for Intellectual Property (2010) Report on the Mid-Term Review of CAS-IP 
and Future Scenarios of Intellectual Property Management in the CGIAR. Rome, Italy: CAS-IP. 
[The review team consisted of H Hambly Odame, J Crouch, B Trayner, C-G Thornström, and E Quaite-
Randall.] 
16 Minutes of the Genetic Resources Policy Committee (GRPC) 25th Session, WorldFish Center, Penang, 17-19 
March 2009. 
17 CGIAR Consultancy on Common Administrative, Financial and Research Support Services in the new 
Consortium of the CGIAR Centres. Key Findings and Recommendations. ALLIANCE DRAFT v7.0, 2009. 
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CGIAR Generation Challenge Program (GCP) 
 
The CGIAR established Challenge Programs in 2003 to address cross-cutting issues in AR4D 
coordinated, integrated programs. One program, dubbed “Unlocking Genetic Resources for 
the Poor”, was implemented in 2004 as the Generation Challenge Program. The 10-year 
program was funded by the CGIAR and several donors at about 14 million USD annually. 
The program is relevant to the current study of genetic resources in the CGIAR because all 
plant science-based Centers participated along with a Consortium of about 20 ARIs and 
NARS, resulting in some 200 research partners. The research was directed to the study of 
genetic resources in 18 ITPGRFA Annex I/CGIAR crops using molecular methods for study 
of genetic diversity, trait discovery, and development of linked markers for use in breeding 
programs. With a targeted competitive grants program, high quality collaborative research 
projects were conducted. GCP is in Phase II and scheduled for closure in 2013. Results from 
Phase I include many documented genetic resource populations, molecular genetic maps, and 
the promotion of strategies for plant breeding. The latter has evolved into a molecular 
breeding platform that is being developed for use by the Center breeding programs and 
others, including private sector organizations. 
 
 
A Global System for Genetic Resources for Food and Agriculture 
 
In several fora the desirability of a Global System for Genetic Resources for Food and 
Agriculture has been advocated. This system would be built by integrating (virtually) relevant 
conservation activities to assure that all relevant diversity for food and agriculture is 
conserved and accessible for use. The global system would extend far beyond the CGIAR, 
but it is clear that the genetic resources activities of the CGIAR could be a cornerstone of a 
global system and that the CGIAR should be actively engaged in its creation. 
 
It is not clear what organization(s) would or will become the central focus of a global system, 
although FAO is an apparent lead organization because of its mandate for animal, plant, and 
microbial genetic resources conservation. The Global Crop Diversity Trust is advocating a 
global system for plant genetic resources, but with a focus on the ITPGRFA Annex I species 
of crop plants and wild species. The entire biodiversity conservation movement is relevant, 
much beyond the practical boundaries of food and agriculture. There will be components of 
distinct activities, such as for animal, microbial, and plant genetic resources and the essential 
linkages of ex situ and in situ conservation on an ecosystem basis.  
 
 The global system will first need to establish the policy context in concert with CBD 
and national sovereignty of genetic resources, including, of course, the recent 
adoption of the Nagoya Protocol regarding access and benefit-sharing. The CIGAR 
has been a major contributor to the international policy discussions through GRPC, 
SGRP, and the Policy and Law Unit of Bioversity. 
 
 The documentation of genetic resources held in conservation units is critical for each 
of the Centers and is complementary to the needs of a global system. GRIN-Global is 
an example of an evolving documentation system. 
 
 Implementation of a global system requires national commitments and sufficient 
competent human resources to carry out national responsibilities. CGIAR is in good 
position to contribute to capacity building to support a global system. 
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 Finally, a financial base for the global system must be adequate and sustainable. The 
new CGIAR structure with CRPs as the basis for funding is not conducive to 
supporting a CGIAR-wide activity and it is not appropriate for each Center to attempt 
negotiations and implementation of the global system on their own initiatives. 
 
The following recommendation, taken in consideration with other recommendations in this 
report, calls attention to the importance of a systematic and unified activity by the CGIAR 
with other international organizations in developing the global system for genetic resources. 
 
Recommendation 1: The CGIAR should establish a mechanism through consultation 
among the Centers and national partners with FAO and the GCDT to evaluate, 
propose, and support the implementation of a Global System of Genetic Resources for 
Food and Agriculture. 
 
 
The Reformed CGIAR 
 
The reformed CGIAR (Consultative Group on International Agricultural Research) 
consolidates the research of the 15 Centers into a Consortium of CGIAR Centers, a new legal 
entity established April 2010, to lead, coordinate, and support Center research. In parallel 
with the Consortium, the CGIAR Fund was established in January 2010 as a multi-donor, 
multi-year funding mechanism to provide strategic financing to support agricultural research 
guided by the Consortium. The Fund has been set up at the World Bank, which will serve as 
its Trustee. Fund donors are establishing Trust Fund Administration agreements with the 
Trustee. 
 
The Consortium recently finalized a Strategy and Results Framework (SRF, the January 27, 
2011 was the latest version reviewed by the GRSS) that defines its the goals and objectives. 
The strategy will be implemented by the Centers and their partner institutions through a 
portfolio of CGIAR Research Programs (CRPs). Seven Theme Areas were defined, under 
which 15 CRPs are grouped. The CRPs are strategically designed to bring together relevant 
stakeholders (Centers and their national, regional, and private-sector partners) on all research-
related activities ranging from bidding for funds, through planning, implementation, 
monitoring, and coordinating, to synthesizing outputs and communicating results. As the 
cornerstone of the CGIAR reform, they represent a shift to a strategic priority- and results-
driven research agenda. Four CRPs were approved in 2010 on a fast-track basis and are being 
implemented. The other 11 are in various stages of review and consideration. 
 
The activities of the Consortium are managed and carried out by a Consortium Board, led by 
a CEO and a staff to be located in new headquarters in Montpellier France by mid-2011. 
Beyond the Centers and the CRPs, the evolving SRF identifies another possible structure 
within the Consortium: the platform. As presented in the June 2010 version of the SRF, the 
platform concept would facilitate addressing issues or tasks of ‘transversal functionality’, as 
development of service modules, policy, and coordination of CGIAR topics.  
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Rationale, Emphasis, Goals, and Methodology 
 
The Terms of Reference for this study (Annex I) explicitly requested an iteration of cross-
cutting issues (CCIs) in the agenda for genetic resources in the CGIAR. Hence we have 
attempted to identify critical cross-cutting issues and systematically assessed if and how they 
are addressed in each of the CRP proposals. When gaps were identified, we offer suggestions 
and recommendations for how the CGIAR might address them. In some cases where gaps are 
not evident, we have noted that efficiencies and financial leverages may be derived from 
common organizational attention to these CCIs. 
 
The GRSS team (Annex II) represent expertise in each of the subject areas of the analysis. 
All team members have had extensive experience with genetic resources issues in policy, 
utilization, and conservation research. 
 
Even though this was a short-term study, we followed a broad information-gathering process 
(for a timeline of GRSS team activity, see Annex III) beginning with a team meeting at 
ICARDA in Syria and visitations with 10 Center Directors General and Chairs of the Boards 
of Trustees of five of the Centers. This was followed by visitations and telephone interviews 
with Center staff having responsibility for management of the genetic resources units. This 
included on-site visits to ILRI, ICARDA, WorldFish, Bioversity, and CIMMYT and a group 
meeting with six genebank managers convened in November at CIMMYT. Finally, the team 
met in Rome for one week and conducted interviews with staff of Bioversity, the CGIAR 
System-wide Genetic Resources Program, the CGIAR Genetic Resources Policy Committee, 
the Global Crop Diversity Trust, the FAO Commission on Genetic Resources for Food and 
Agriculture, the Secretariat of the International Treaty on Plant Genetic Resources for Food 
and Agriculture, the FAO Plant Production and Protection and Animal Production Divisions, 
the Global Forum for Agricultural Research, and the CGIAR Institutional Learning and 
Change Initiative. The team was briefed on nature and progress of the Consortium Board of 
the CGIAR by the its Chief Officer. 
 
 
Genetic Resources in the CGIAR Research Programs (CRPs) 
 
The 15 CRPs (classified under seven Thematic Areas) and auxiliary documents were 
reviewed to identify cross-cutting issues relevant to genetic resources and how those 
identified might be addressed (see Annex IV for capsule reviews of each CRP from a genetic 
resources perspective and Annex V for a summary chart indicating which CCIs are addressed 
in which CRP). 
 
A general finding is that no obvious CGIAR system for genetic resources in the reformed 
CGIAR emerged from this review of the CRPs. This conclusion stands in strong contrast to 
what we know to be true about 
(1) the broad range of plant genetic resources maintained in CGIAR genebanks and other 
living collections; 
(2) the critical global importance of these collections, attested to by the prominence of 
past CGIAR roles with respect to the ITPGRFA, the FAO CGRFA, the Interlaken 
Declaration on Animal Genetic Resources, the Global Plan of Action for Plant 
Genetic Resources for Food and Agriculture, the Global Plan of Action for Animal 
Genetic Resources, and the Convention on Biological Diversity; and 
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(3) previous Systemwide CGIAR genetic resources activity via CGIAR entities such as 
the Inter-Center Working Group on Genetic Resources and its Systemwide Genetic 
Resources Program and the high-level Genetic Resources Policy Committee, none of 
which seem envisioned to continue under the reformed CGIAR. 
 
The three CRPs under Thematic Area 1 are focused on systems frameworks of collaboration 
and approach. References to specific crops and livestock are incidental, the arenas for 
research are agroecosystems, production systems, aquatic ecosystems, and socio-economic 
aspects of all of these. It would not be expected that they directly involve conservation and 
conservation research. However, we found it surprising that there was no acknowledgement 
of the CGIAR germplasm collections as a basic resource for the proposed systems-level 
research of these three CRPs. 
 
Similarly, Thematic Areas 2 (research into institutional, policy, and investment changes), 4 
(interactions among agriculture, nutrition, and health), and 5 (interactions among water, soils, 
ecosystems, and productivity), with only a single CRP per TA, also involve systems-level 
research and analyses, collaboration, and outreach, and as is logical, there is no effort at 
genetic resources conservation nor conservation research involved. However, there is also no 
acknowledgement of the dependence of some research components on CGIAR genetic 
resources. Both CRP 2 and CRP 4 emphasize the need for continuing access to genetic 
diversity for a wide range of crops, yet there is no suggestion for sources for that access. 
 
Thematic Area 3, with seven CRPs, proposes research for sustainable and resilient increased 
productivity for seven different agricultural production systems. This TA is where in the 
reformed CGIAR that conserving, characterizing, and utilizing the world’s collection of plant 
genetic diversity will take place. Among the seven CRPs there is significant variability in the 
extent to which the full implications of a sustainable genetic resources conservation and use 
system, with a long-term perspective, are elaborated and proposed. CRPs 3.3 (rice) and 3.4 
(roots, tubers, and bananas) have the most thorough explication with research and practice at 
nearly every step of a comprehensive genetic resources conservation and use system. The 
other extreme is found in CRPs 3.1 (wheat) and 3.2 (maize), where there is a much greater 
emphasis on use as opposed to the needs for adequate long-term conservation. Missing in all 
of them is a discussion of the conservation implications for newer genetic resources, the 
genomic and DNA resources to be generated by the proposed research. These newer types of 
resources also have newer implications for policy development, especially with respect to 
intellectual property and analysis and research in this area is not uniformly proposed in these 
CRPs. Some key results from increased analysis and deployment of plant genetic resources 
with the most modern of technologies will require needs for monitoring and policy measures 
concerning biosafety, intellectual property, and bioethics as well as new systems for 
germplasm testing and distribution where national borders are involved. The development of 
such measures and systems would benefit by a systemwide approach rather than the 
apparently uncoordinated approach of the disparate CRPs in various stages of review and 
implementation. 
 
CRPs 3.1 through 3.6 address plant genetic resources primarily. Only CRP 3.7 considers 
animal genetic resources. Its research agenda, however, does not seem to take account of the 
internationally agreed upon research agenda for animal genetic resources that was a result of 
the 2007 Global Plan of Action for conservation and sustainable use of animal genetic 
resources. The biggest constraints for sustainable use of animal genetic resources relate to the 
lack of phenotypic characterization of important traits in different species as a basis for both 
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research and practical breeding, insufficient institutional capacity, and shortage of human 
capacity to implement breeding programs. These are not adquately addressed in this CRP. 
Capacity building is a need for all aspects of genetic resources conservation and use, but for 
animal genetic resources it is especially vital as conservation requires management of living 
populations under a great variety of conditions. To get the full impact of the research 
investments made, the critical mass of scientists, proficient with both modern technologies 
and relevant breeding strategy research for sustainable use of animal genetic resources must 
be increased. 
 
The full scale and scope of the CGIAR system for genetic resources conservation and use is a 
powerful asset for addressing the many crises and opportunities documented in all 15 CRPs. 
Yet nowhere does a ‘CGIAR Systemwide Genetic Resources System’ emerge from the 
CRPs, not even in the CRPs of TA 3 where it would be most logical. The fragmented 
components of the CGIAR genetic resources system featured here and there throughout the 
CRPs do not begin to convey this very real asset of the CGIAR. 
 
Thematic Area 6, with its single CRP, deals with biota that are not widely represented in 
genetic resources collections (forest and tree resources). Only one CGIAR Center (ICRAF) 
maintains genetic resources collections of forest trees, primarily by field collections. For 
many forest tree species in situ conservation is often the only possibility for conservation 
because of non-orthodoxy of seeds, predominantly vegetative propagation, or absence of 
relevant conservation protocols. One of the five research components (#2) of the proposal 
does feature management and conservation of forest and tree resources. Bioversity 
International played the major role in writing this effort with a well-developed plan for 
involving national partners. Conservation of wild relatives and cultivars of tree crops is an 
expected outcome. The CRP is silent on where these conserved materials will be maintained. 
The existing ICRAF collections are not mentioned either as resources or repositories for 
newly collected materials and no other CG Centers appear to be proposed as repositories. It 
must be concluded that actual conservation will take place within jurisdictions of national 
partners in the CRP, but this is not clear and details are not provided. 
 
Thematic Area 7, with its single CRP, proposes action to diagnose and analyze the directions 
and potential impacts of climate change for agriculture. The importance of genetic diversity 
for adaptation both within nature and under human direction to environmental changes is well 
presented. Carrying out the research and analyses of this CRP will necessarily involve close 
interaction with the other CRPs and it is in this context that the conservation and use of 
biodiversity to address challenges from global climate change will occur, not as direct 
objectives and outcomes specific to this CRP alone. 
 
 
Cross-Cutting Issues (CCIs) and Gaps 
 
The CGIAR is a consortium of organizations dedicated to research on critical global 
problems in food production in full cognizance of sustaining of global natural resources. 
While there are disciplinary-based research objectives, ultimately the interplay of numerous 
scientific and social disciplines is necessary to put research results into application at the 
village and farm levels. Higher level governmental actions are extremely important and the 
CGIAR has a role in advising on political and social reforms that are necessary to effect 
changes that are guided by scientific research. 
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Hence the concept of cross-cutting issues can be addressed several ways, such as in cross-
disciplinary research (e.g., genetics and plant pathology), cross-fields (e.g., economics and 
agronomy), and cross-cutting services used in common in many research endeavors (e.g., 
statistics, informatics, genetic resources, training, policy advice). This study addresses a 
rather narrower view of cross-cutting issues: Those activities common to two or more CRPs. 
A list of the relevant cross-cutting issues that were identified in the TOR and through the 
team’s discussions with Center staff and collaborating institutional units is shown in Box 2. 
A consensus was reached that the highest priority CCIs with respect to genetic resources were 
in the following three areas: 
 Technology needs for GR (GIS tools, best practices: seed to clonal for plants and 
gametes to populations for animals, quality standards, quarantine and health issues, 
taxonomic support, acquisition practice), 
 Informatics needs for GR (LIMS, databases, data access, display, sharing, and 
visualization, internally and from the CGIAR to the world, crop registries), and 
 Policy issues for GR (non-food taxa, non-ITPGRFA Annex I taxa, a conduit for 
facilitating understanding by CGIAR genetic resources professionals of the impact of 
policy imposed externally (international conventions, practices, etc.) and a conduit for 
input from the CGIAR perspective on policy under development in national and 
international fora).  
 
We evaluated each of the proposed CRPs for presence of and proposed activity related to the 
CCIs and for relationships to named or implied plant genetic resources, both those listed in 
ITPGRFA Annex I and those not, and animal genetic resources. In addition, noted which taxa 
were present in CGIAR collections, involved in CGIAR research, and targeted as GCDT 
priority crops. These results are presented in Tables 1 and 2. Annex V presents a summary 
matrix of the findings from the reviews of the CRPs with respect to cross-cutting issues and 
gaps in activities critical to genetic resources in the CGIAR. This study resulted in 
identification of gaps that should be addressed in future development within the CRP 
framework: 
(1) gaps that could be addressed efficiently through a cross-CRP systematic activity, or 
(2) were not of sufficient importance on CGIAR-wide basis for further planned activity.  
 
The study also addressed the question of redundancy, for which similar activities were being 
undertaken in more than one CRP that could be more effectively and efficiently be addressed 
by a common CGIAR activity. 
 
 
Cross-Cutting Issues: Analyses and Recommendations 
 
1. Genetic resources conservation and conservation research 
 
1.1 Animal genetic resources 
 
Globally, livestock play an important role both for food and for making use of pasture not 
suitable for growing food or cash crops. In developing countries, animal products contribute 
to a balanced diet by providing valuable protein and micro-nutrients essential for child health 
and cognitive development. Of the approximately 1 billion poor people in the world, 70 
percent are estimated to at least partly depend on livestock for their livelihood. Food-
producing animals often represent 30 to 50 percent of the income from agriculture in 
developing countries. Animals in these countries also play a major role as working animals 
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and for the production of fiber, leather, energy, and manure. For many people, animals 
constitute the only capital they possess, and in many societies animals are especially 
significant for various traditional and cultural activities. Similarly fisheries and aquaculture 
contribute significantly to the livelihood of the rural poor in developing countries. About half 
of the global fish consumption originates from aquaculture, which is the fastest growing food 
production sector in the world today. However, most of that takes place in the developed 
world. 
 
Given the importance of livestock and aquatic animal products in the developing world, it 
might be expected that research and service in the portfolio of the CGIAR related to 
sustainable development of livestock production and fisheries would be at a level 
commensurate with that importance. At the level of genetic resources for livestock and 
fisheries, however, there are significant differences between what is needed with respect to 
maintaining and deploying genetic diversity and that of crop plants (see Box 3). These 
differences and the history of the various programs and Centers that have come to comprise 
the CGIAR have meant that even within the new CGIAR structure there is an imbalance 
between the importance of animal genetic diversity and the support for activities to maintain, 
monitor, and deploy it. Within the framework of the CRPs, one (CRP 3.7) is devoted to 
animal agriculture exclusively and the other CRPs of TA 3 only tangentially refer to livestock 
and aquatic animal species as part of some of their targeted agroecosystems. 
 
The future global needs for animal products demonstrated by studies from the FAO, IFPRI, 
and others and the fact that ever clearer signs of climate change are being manifested mean 
that there is every reason to safeguard the genetic diversity in our livestock and aquatic 
populations (see Box 4). Conserving breeds is not enough; they must continuously develop if 
they are to survive. An important feature of any genetic improvement program is that the 
genetic progress achieved accumulates across generations. Thus, investments in well-planned 
breeding programs are very profitable, even though they have to be made on a long-term 
basis. 
 
Although ex situ conservation of animal populations currently plays a minor role, there is 
much scope for identifying local breeds with important attributes that should be conserved 
via cryopreservation. Research is needed to develop methods to identify breeds or genes to 
conserve, and to improve technologies for cryopreservation in different species. There are 
good opportunities for cooperation with private and government institutions for 
cryopreservation of cattle semen and embryos.  
 
Recommendation 2: Due to the importance of genetic resources for any future 
improvement in productivity of animals, their interactions with the environment, and 
the continued threat to their diversity, the CGIAR should 
(a) increase its level of engagement in animal genetic resources conservation 
research and 
(b) seek synergies between the livestock and aquatic animal areas in its operational 
activities. 
 
Recommendation 3:The CGIAR should align its research agenda, especially as regards 
breeding and conservation strategies, with the priorities of the FAO Global Plan of 
Action on Animal Genetic Resources, and increase its collaboration with FAO, thereby 
strengthening its role as global leader for R&D on AnGR in developing countries. 
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The above two recommendations call for increased CGIAR research activity in the food 
animal arena. The following recommendation is offered to provide a mechanism for 
comprehensive planning with global partners for enhanced programs related to the stated 
mission of the CGIAR. 
 
Recommendation 4: Livestock and aquatic animal genetic resources are 
underrepresented in the CRPs and the CGIAR does not appear to have enough capacity 
or the competencies to mount a credible program in this area of endeavor . We 
therefore recommend that the Consortium establish a task force to generate a 
comprehensive options appraisal for the conservation and sustainable use of livestock 
and fish genetic resources. 
 
1.2 Plant genetic resources 
 
Even as conservation methods and priorities differ between plants and animals, there are also 
major differences in how different groups of plants are conserved. Many crops can readily be 
conserved as seeds (e.g., beans, barley, maize, millet, rice, sorghum, and wheat) that can be 
stored under controlled temperature and humidity conditions for many years. Other crops are 
conserved in vegetative form (e.g., banana, cassava, potato, sweet potato), either as field 
collections and/or in vitro or via cryopreservation. To conserve and study genetic diversity 
for agroforestry, the World Agroforestry Center supports and coordinates the maintenance of 
field plantations of perennial woody species of interest for agroforestry and farming systems 
in multiple countries or environments. 
 
1.2.1 Ex situ conservation 
As compiled in the latest State of the World Report on PGRFA,18 there are about 1750 crop 
genebanks worldwide that, together, conserve about 7.4 million accessions (samples). 
However, many of these genebanks are small and do not distribute any materials. The 
CGIAR crop genebanks hold about 740,000 accessions. The emphasis is on the main food 
crops (rice, wheat, maize and others), but the total number of species represented is large 
(~3450) as they include forage species and crop wild relatives. The CGIAR genebanks are 
particularly important, much more important than the 10% of global crop genetic resources 
accessions they represent, because, while distribution data across all genebanks is incomplete, 
the CGIAR is clearly responsible for a high proportion of the global exchange of crop genetic 
resources.  
 
Plant genetic resource collections are the ‘crown jewels’ of the CGIAR It is essential to 
ensure that conservation of these collections is unencumbered and ‘fit for purpose’ in the 21st 
century.  
 
Each Center that operates a genebank has responsibility for maintaining a secure and high-
quality conservation and distribution service for the global community for which they serve. 
The CGIAR genebanks benefitted recently by a multiyear effort, coordinated by SGRP and 
supported by two large World-Bank funded projects (GPG1 and GPG2, see Box 1) to bring 
all of the CGIAR genebanks up to international standards. While great progress has been 
made, we note that the desired standards have not been reached by all CGIAR genebanks; 
care should be taken that the gains made are not lost.  
                                                     
18 FAO 2010. The Second Report on the State of the World’s Plant Genetic Resources for Food and Agriculture. 
UN FAO, Rome, Italy. Chapters 3 and 4. http://www.fao.org/docrep/013/i1500e/i1500e00.htm 
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The CGIAR crop genebanks are a vital part of a global crop genetic resources conservation 
system, and it is, therefore, essential to assure that these genebanks operate effectively. That 
is, there needs to be a high degree of confidence that the genebanks will in fact properly 
conserve the collections they hold in trust. Conservation is also costly and, it is therefore also 
of great importance to assure that the conservation process is efficient.  
 
Conservation effectiveness can be strengthened by defining and implementing “best 
practices”. CGIAR genebanks have developed best practices in the GPG2 project, but they 
are a moving target and need to be regularly updated based on new research findings, policy 
requirements, and practical considerations. More importantly, systems need to be put in place 
to assure that best practices are actually implemented. CIP has pioneered in this area by 
seeking, and obtaining, ISO certification. 
 
To maintain high-quality genebanks requires stable and sufficient funding. Most people 
involved agreed that this funding should be separate from the CRPs because it represents a 
long-term conservation and service task, not a research activity (although research for 
conservation is also needed). We agree that ex situ conservation should be funded via a 
separate mechanism. However, the Consortium should assure that it gets value for the money. 
Funding to genebanks should therefore be coupled with transparent service-level agreements, 
that include measureable key performance indicators. The Consortium should establish such 
indicators, in close collaboration with the Global Crop Diversity Trust, that has already 
developed such indicators.  
 
It is also paramount that the Consortium works with the Trust to increase the Trust’s 
endowment fund such that, in the long run, genebanks would be sustainably funded, and 
resources of the CGIAR Consortium need no longer be allocated to conservation activities.  
 
Recommendation 5: Implementation of professional best practice agreements across 
CGIAR genebanks is a cross-cutting issue that would benefit from collaboration among 
genebank managers. Such agreements could be embedded in key performance 
indicators and reflected in the management of transparent and demand-led 
performance contracts. 
 
It would be timely for the Consortium to build on what was achieved by the SGRP and 
embrace a consortium-wide approach to the underpinning research required for effective ex 
situ conservation. A coordinated and strategic research effort is required to establish best 
professional practice for effective conservation that extends beyond the CGIAR to include 
national partners managing multi-species genebanks. 
 
Research dedicated to more efficient genebank management is not generally identified in the 
CRPs. The research needed can be done at the genebanks and with international partners, but 
coordination throughout the CGIAR can results in benefits to all of the genebanks. The 
framework for research and coordinated efforts was identified in the Strategic Plan for the 
SGRP and elaborated in the Final Report of GPG2.19  
 
                                                     
19 SGRP Secretariat. 2010. Final Report. Collective Action for the Rehabilitation of Global Public Goods in the 
CGIAR Genetic Resources System: Phase 2 (GPG2). CGIAR. 
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Examples of research to improve conservation practices that could have a high pay off 
include seed physiological research to develop treatments to improve longevity of stored 
seeds and development of nondestructive analysis of seed lots to predict storability/viability. 
Current conservation guidelines were generally developed before the era of genome research 
and a re-evaluation of established protocols and systems in the light of new scientific 
approaches could be timely. Issues of diversity loss during regeneration need to be revisited 
based on different measures of allele frequency and surveys of genome-wide diversity and 
signatures of selection during regeneration. There is a renewed attention to collecting and ex 
situ conservation of crop wild relatives; many of these species are more difficult to conserve 
than their cultivated relatives but their potential utility has increased emphasizing the value of 
more research on crop wild relatives (see Box 5). All genebanks could benefit from seed 
conservation research. Some research is on-going at IRRI; but this is not mentioned in the 
rice CRP (CRP 3. GRiSP). 
 
Recommendation 6: The CGIAR should align its research agenda, especially as regards 
breeding and conservation strategies, with the priorities of the FAO Global Plan of 
Action on Plant Genetic Resources , and increase its collaboration with FAO and 
GCDT, thereby strengthening its role as global leader for R&D on plant GR in 
developing countries. 
 
Another important area of work is improving cryo- and in vitro storage, to reduce the high 
cost of maintaining clonal populations of crops, and this appears to be well covered in CRP 
3.4 “Roots, tubers and bananas”, illustrating how a CRP can tackle issues that cut across 
crops and Centers.  
 
Recommendation 7: The CGIAR should engage in a systematic approach to 
strengthening plant genetic resources conservation research by taking into account new 
scientific developments that embrace multi-disciplinary approaches to provide a more 
predictive and quantitative assessment of the science underpinning conservation 
genetics of plant genetic resources. 
 
1.2.2 In situ conservation 
 
In situ conservation is an important strategy to sustainably maintain and improve locally 
adapted populations of crop plants (particularly in areas where local varieties dominate the 
landscape) and wild species. 
 
The CGIAR is very strong in the use of diversity for scientific breeding programs, but by and 
large it does not support work that departs from the hypothesis that diversity can play a direct 
role in improving agricultural productivity and human welfare. For example, varietal 
mixtures can reduce disease and make yield more stable. It has been suggested that diverse 
systems could be more resilient, and have more potential to “autonomously” adapt to climate 
change through on-going selection of useful genetic variation by farmers. Finally, diverse 
agricultural systems can more make for diverse diets and healthier people. We acknowledge 
that several of the CRPs involve systems approaches, but none of them connected those 
system approaches directly to the underlying genetic resources, especially with respect to in 
situ conservation. 
 
The CGIAR could consider a program of work that considers in situ crop improvement, and 
in situ diversification. That is, emphasis could be placed on opportunities for improvement or 
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expanded use of existing crop diversity (species, varieties), as well as on the (re-)introduction 
of new crops and varieties. One difficulty in discussing this type of work is that there are 
glaring holes in our understanding of the distribution of crop diversity. Even though the 
production of new crop varieties is probably the most important contribution of the CGIAR, 
varietal change is not monitored. Not only is knowledge of the CGIAR impact on the world is 
incomplete, but the CGIAR cannot learn from its past successes and failures. Monitoring 
varietal change could also provide the background knowledge that could be used to help 
bring varietal improvement to regions where this has thus far failed, through improvement of 
local races (as for animals), and supporting the production of traditional ‘minor’ crops that 
can have great relevance for income generation and health (an example is the successful work 
by Bioversity on the marketing of native vegetables in Nairobi).  
 
Crop wild relatives are wild plants that are closely related to crop plants. They can mostly be 
hybridized (sometimes with difficulty) with crops. The genetic diversity in the wild relatives 
of a crop can be much larger than what is available within a crop. They therefore provide 
enormous scope for major progress in plant breeding. They occur world-wide and have been 
poorly collected. Collecting is going to increase somewhat because of a project20 being 
initiated by the GCDT and the Millennium Seed Bank. But this will still cover only a small 
fraction of all the populations that exist. Many of these populations are threatened by land use 
and climate changes. It is therefore important to document where these species occur and 
their conservation status and to make additional collections for safekeeping in genebanks and 
use. This is already an important activity in the genetic resources units of Centers, for 
example Bioversity, CIP, and ICARDA. 
 
This is an area where the CGIAR and others involved in the conservation and use of 
agrobiodiversity could collaborate with the nature conservation community. The presence of 
economically important plants should give additional weight to proposed nature conservation 
schemes. This cross-cutting area is not addressed in the CRPs and it is best carried out on at 
national levels, with coordinated approaches of several of the relevant Centers. 
 
Recommendation 8: The CGIAR should further engage in making inventories of the 
distribution of wild relatives of major crops, and assess and enhance their in situ 
conservation status to ensure that this valuable source of genetic variation continues to 
evolve and adapt to changing climatic conditions. 
 
1.3 Microbial and insect genetic resources 
As part of the GPG2 work, SGRP reported the results of a 2009/2010 survey of nonplant 
collections held by the CGIAR Centers.21. Nine Centers confirmed that they are holders of 
collections of both living and nonliving insects and other arthopods, nematodes, fungi, 
bacteria, viruses, nematodes, and living cells. The summarized results show that more than 
53,000 accessions of living microorganisms or cell cultures and an astounding collection of 
insects and other arthopods numbering about 420,000 are collectively held in the CGIAR 
Centers. The GPG2 survey also contacted 28 worldwide bioresource centers, of which 26 
responded showing more than 7 million accessions of living and nonliving materials. 
 
The Center collections are used in two main areas : (i) crop health and productivity, where 
the collections support screening for resistance in breeding programs, pathogen diagnostics, 
                                                     
20 Wild Genes for Food Security. http://www.croptrust.org/main/index.php?itemid=940 
21 SGRP Secretariat. 2010. Final Report. Collective Action for the Rehabilitation of Global Public Goods in the 
CGIAR Genetic Resources System: Phase 2 (GPG2). CGIAR. 
 22 
and the development of biological control entities and (ii) soil health and fertility and 
ecosystem resilience where collections, e.g., support the development of bio-fertilizers. 
Collections are mainly linked to research activities rather than to provide a global 
maintenance and distribution service. Conservation and use for these materials are not 
harmonized among the Centers.  
 
The CGIAR Centers have helped to create and maintain these important collections through 
collecting activities, co-funding, and capacity building. Commonly, the collected materials 
are held by the national partners or deposited in international repositories. Investment in 
microbial / insect collections might not show immediate effects but should be considered as a 
valuable long-term investment with substantial scientific and socio-economic benefits. 
However, only 30% of the collections are core funded. The survey results showed that since 
2000, the reduction in size of the collections was due to changes in staffing and diminishing 
funding. 
 
The primary users of the CGIAR collections are intramural research staff (80%), national 
institutions and researchers/students from other countries (70%). Only 23% are regulatory 
agencies and 15% commercial entities. Only one collection is registered in the World Data 
Centre for Microorganisms (WDCM) and it would be wise to make the data available and 
accessible online, for a more general use.  
 
The survey demonstrated that most collections of non-crop genetic resources are used by 
researchers to develop their activities and sometimes specimens are exchanged with partners, 
without due regard to IP or the access and benefit sharing regulations. Can these accessions 
be regarded as Global Public Goods? Or are they only genetic resources for current research? 
It seems that a serious discussion is needed as basis for further investment on conservation, 
capacity building, and infrastructure or to establish connections with local institutions and 
international repositories for the maintenance of the specimens that are indispensable for the 
research projects. 
 
Recommendation 9: The CGIAR should conduct a comprehensive review including 
non-CGIAR collaborators to develop guidelines for global conservation and safe 
distribution of microbial and insect genetic resources. 
 
1.4 DNA and tissues 
Advances in DNA sequencing technology is making it much easier to generate cheap, high 
quality sequencing data and it is likely that access to either tissue or isolated DNA maintained 
in appropriate conditions is going to be an important tool for genetic resources specialists. 
The type of material sampled will, of course, depend upon the biology of the species being 
maintained. For heterozygous clonally propagated material access to sampled tissue will be 
critical but also having access to the corresponding propagated propagule will be vital. For 
inbreeding species access to seeds or tissue derived from that seed will be appropriate. For 
outbreeding seed propagated species appropriate sampling strategies will be critical. At face 
value the conservation of tissue for DNA sampling is straightforward. However, the sampling 
strategy for such material coupled with optimizing the storage and recording of material 
using cutting-edge LIMS infrastructure will be important to ensure that samples are tracked 
accurately. The details for such operations will vary across Centers but the principle of being 
ready to embrace genomics-based applications in plant breeding will require close integration 
of genetic resources with breeding methodology studies coupled with robust and reproducible 
DNA acquisition strategies. Many of the CRPs currently being reviewed are dependent on 
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access to ‘haplotype dictionaries’ that provide the connection between a given allele in an 
individual to a phenotype. Well-organized genetic resource facilities will be critical to fulfill 
these objectives. 
 
2. Genomics and DNA 
Over the timeframe of the proposed CRPs (2011-2016) the genomes of the major crop and 
livestock species together with a significant number of microbes will have been sequenced 
and resequenced to uncover the complete signatures of genome structure and organization. 
This will increase the potential of life science solutions for the global challenges of the 21st 
century. A critical question for the revitalized CGIAR is how it will provide the resources and 
operational infrastructure to capture these opportunities emerging from genomics and an 
ecosystems based approach to agriculture and natural resource management. Current 
activities across the spectrum of genetic resource research needs to be better coordinated to 
enable these new and emerging opportunities to be rapidly translated into new products and 
options for developing world agriculture. It is also clear that the genetic resources available in 
the CGIAR can make major contributions in many diverse areas of research and 
development. 
 
3. Genotypic and phenotypic characterization of genetic resources in coordination with 
national and international partners 
 
Advances and leverage of existing technology has created new ways of interrogating the 
properties of cells, tissues, organisms and populations on a genome-wide scale. A 
fundamental shift away from the application of automated Sanger sequencing to Next 
Generation Sequencing (NGS) technologies has changed the way in which scientific 
problems are approached and has major implications for the conservation and utilization of 
genetic resources. Perhaps more importantly it creates an opportunity to position genetic 
diversity and the ancestral mutations accumulated in accessions of genetic resources over 
millennia at the heart of the CGIAR’s research for development program. To capture these 
opportunities an integrative approach is required that recognizes: 
 The ability to produce enormous volumes of data cheaply requires a better balance 
between laboratory-field and computational activities with a strong emphasis on 
experimental design and population development to maximize the potential of genetic 
resources as sources of new genes, products, and knowledge. 
 This is illustrated by the creation of new population-based genetic resources that 
combine family-based linkage and association mapping.22 A nested association-
mapping approach developed initially in maize involves the generation of 5000 inbred 
lines derived from separate crosses to a standard reference genotype. This strategy is 
conceptually similar to the collaborative cross and heterogeneous stock of laboratory 
mice and the MAGIC population approach developed by Mackay and Powell.23 
 Genome-wide association studies (GWAS) describing the relationship between 
sequence variation and heritable phenotypic differences are now becoming feasible in 
crop plants and their wild relatives. Recent studies in rice, soybean, and maize provide 
further impetus to the application of GWAS and NGS to crop genetic resources. 
                                                     
22 Nordborg M and D Weigel. 2008. Next generation in genetics in plants. Nature 456:720-723; Buckler ES et 
al. 2009. The genetic architecture of maize flowering time. Science 325:714-718, McMullen MD et al. 2009. 
Genetic properties of the maize nested association mapping population. Science 325:737-740. 
23 Cavanagh C, M Morell, I Mackay & W Powell. 2008. From mutations to MAGIC: Resources for gene 
discovery, validation and delivery in crop plants. Current Opinion in Plant Biology 11:215–221. 
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 Genome-wide panels of SNPs are being used extensively in domesticated animals and 
livestock to identify causal polymorphisms and mutations controlling complex traits. 
In addition genomic selection strategies are being implemented based on estimated 
breeding values derived from genome-wide polymorphisms.24 Their limitations 
depend on the availability of large enough reference populations with accurate 
phenotypic information on all important traits. This is still a serious limitation for 
animal populations in developing countries.  
 
These developments provide powerful evidence for the emergence of new technologies and 
concepts that are capable of harnessing the extensive genetic resources available within the 
CGIAR system. To position itself appropriately, the CGIAR will need to raise the visibility of 
its genetic resources and ensure that whole organism phenotype information is readily 
available to ensure maximum opportunity to identify the allelic and haplotypic diversity that 
controls the inheritance of complex traits. This will require a better connection between those 
involved in the maintenance of genetic resources and the prioritization of research activities 
to ensure that major opportunities are captured. 
 
The developments in NGS and mapping and breeding populations need to be complemented 
with ways of narrowing the gap between genes and phenotype particularly for interactions 
between organisms and the environment. Advances in phenotyping represent a key 
opportunity and success factor for the CGIAR to create a gateway for an information-
knowledge sharing platform to deliver global public goods. The comparative advantage of the 
CGIAR Centers in field-based phenotyping provides a natural synergy with the establishment 
of mechanistic, large, integrated infrastructure networks for plant phenotyping that are being 
established in Europe, Australia, and other parts of the globe. 
 
Research and development for animal genetic resources must focus on the generation and 
provision of technical information that can improve the understanding of genetic diversity 
and inform on the similarities and differences between populations (phenotypic diversity) and 
methods for conservation and sustainable use. The CGIAR is well placed to provide 
leadership in this area. Generation of knowledge through research, provision of easily 
accessible information (e.g., in form of databases in collaboration with FAO), and capacity 
development are critical success factors for animal genetic resources development (see 
section above on Animal conservation). For animal genetic resources, it must be recognized 
that phenotyping or characterization, conservation, and sustainable use is a continuum. 
Conservation has to take place primarily by utilization of continuously improved populations 
in their present and changing environments). A move to ‘value chains’, which is a principle 
focus in CRP 3.7, may well marginalize priority research and development issues for 
conservation and sustainable use of animal genetic resources. 
 
4. Informatics: Inventory control, genetic diversity, end-use characteristics 
 
A good informatics infrastructure is essential to effective genetic resources conservation and 
use. Such an infrastructure includes software to 
(a) manage collections (their origin, status, number of seeds in store, distributions made, 
etc,); 
(b) link accessions in collections to data from crop improvement (e.g. pedigree data); 
                                                     
24 Goddard ME and BJ Hayes. 2009. Mapping genes for complex traits in domestic animals and their use in 
breeding programmes. Nature Reviews Genetics 10:381-391. 
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(c) manage experimental data (characterization and evaluation, and environmental data); 
(d) link to molecular genetic data; 
(e) integrate genetic resources related data from different sources; and 
(f) provide such data to users world-wide. 
 
The CRPs are mostly silent on informatics and data management issues and on cross-CRP 
collaboration in this area. However, cross-CRP collaboration in informatics could have 
potentially large benefits, because software and database needs are very similar between 
different crops, genebanks, and breed and variety improvement programs.  
 
The more we know about genetic resources (whether wild species, landraces, breeding lines, 
or released varieties and breeds), the more valuable they become. This realization is 
expressed in CRP 7 (climate change) in which mining genebank databases to match varieties 
to future climates is proposed. To effectively do such data discovery, much more work is 
needed. While much is invested in evaluating genetic resources, it is very difficult to access 
such data. Data are frequently lost or insufficiently documented (where exactly was 
something measured, what were soil and weather conditions during the experiment?). This is 
a very serious problem considering the cost of field experiments and the long-term benefits 
that would accrue if data were managed properly. Unfortunately, it appears that CGIAR 
Centers put surprisingly little effort into data management. A global organization that invests 
as much in data collection as the CGIAR does, should match these efforts with adequate 
approaches to data storage, curation, and access. Such activities could be explicitly built into 
the CRP agreements and used as measurable deliverables. 
 
Recommendation 10: The CGIAR should develop a strategy in collaboration with 
institutes working on crop conservation and improvement, to ensure that informatics 
and software and standards of interoperability are of international standing. 
 
Genebank management software 
 
Documentation is the backbone of efficient genebank management and currently most 
CGIAR genebanks develop and maintain their own system. The GCDT has supported the 
development of “GRIN-Global”, based on the USDA’s genebank management software 
(GRIN) and is widely considered as the state of the art. GRIN-Global is about to be released 
to the public. This creates a unique opportunity to create genebank software that can be used 
by most, if not all, Centers with genebanks, and many other genebanks worldwide. For 
GRIN-Global to become adopted widely, the CGIAR Centers should not only consider 
adopting GRIN-Global, but also take a leadership role to support its broad adoption. The 
CGIAR should also invest in creating an open-source software development community 
around GRIN-Global and related software. Such a community is essential to assure that 
(a) the software develops and improves; 
(b) institutes can confidently adopt the product since they can change it at will where 
needed, and get help from a larger community where needed; and 
(c) the development does not lead i several independent “forks” (that all can wither) but 
rather maintains a single strong project.  
 
Links to crop and livestock improvement and molecular biology 
 
Genebanks do not operate in isolation; there are particularly important links with breeding 
programs. However, breeding data are often managed in isolation from the genetic resources 
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data. This leads to inefficiencies and lost opportunities. There are on-going activities on more 
breeding oriented software such as the Generation Challenge Program’s breeding platform 
and the ICIS software. It unrealistic to expect, and perhaps even unwise to wish for, a single 
software system that covers all CGIAR genetic resources activities, from genebank databases 
to breeding, and to data from farm surveys on crop varieties use. But it is essential to have a 
systematic approach such that data can readily be linked. For example, when querying a 
database on breed or varietal adoption, one should be able to link to the pedigree of that breed 
or variety, and from there to the origin of all the parents involved in the crosses, and to any 
available molecular genetic data. This requires investments in developing global data 
standards. 
 
Integrating genetic resources-related data from different sources and providing such data to 
users world-wide 
 
One of the great accomplishments of the SGRP has been the SINGER database. SINGER 
brings together genetic resources databases from the CGIAR Centers and makes these data 
available on the Internet. SINGER was one of the first on-line databases of its kind, and its 
example was followed by others, including the EURISCO network for European countries 
and the Global Biodiversity Information Facility (GBIF) for general biodiversity data.  
 
Over the past two years, the GCDT has supported the development of ‘Genesys’, by 
Bioversity. Genesys aims to be a federated database of all global genebank accessions 
(currently it contains data from the CGIAR, EURISCO, and the USDA). Relative to 
SINGER, the Genesys project puts more emphasis on the development of characterization 
and evaluation data.  
 
The CGIAR genebank curators, and many others, were strongly in favor of continuing this 
type of activity, but they noted that SINGER development had stalled in recent years and that 
there is confusion because of having two systems (SINGER and Genesys). They also 
expressed their desire to be have a stronger involvement in the organization and governance 
of such activities and that the work need not all be centralized in one institute. For example, a 
division of labor would be useful to accomplish main tasks of 
(a) automated federation of different data-bases, 
(b) providing access to these data via web-interfaces, and 
(c) the development of analytical tools that can use these databases.  
 
CGIAR has a real opportunity to do for plant genetic resources what GBIF has done so 
successfully for ‘general’ biodiversity data and bring PGR data availability to a much higher 
level. GBIF focuses on occurrence data, whereas the genetic resources community needs to 
go much beyond that, by including (molecular) characterization and evaluation data. 
Governance issues are very important to facilitate the creation of a community of 
collaborating genebanks. 
 
We should mention that a lot of work to facilitate such collaboration has already been put in 
place. For example the GPG2 project worked on crop registries to combine data from 
different genebanks on a crop-by-crop bases. Another recent effort, within the Generation 
Challenge Program, is the development of crop ontologies (a dictionary of terms that, if 
implemented, allow for understanding and combining crop data from different sources.25 We 
                                                     
25 http://bioportal.bioontology.org/ontologies/ 
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do note that some attempts at collaboration have not been as successful as was hoped, 
suggesting that any implementation of joint work in this area should be implemented with 
great care and strong oversight to assure delivery of needed products. 
 
Recommendation 11: The CGIAR should organize a network to support the 
maintenance of a single access point to genetic resources data (including provenance, 
distribution, characterization, and evaluation data) of the CGIAR and partner 
organizations. 
 
FAO, together with its national and regional focal points, plays an important role in 
monitoring the status of breeds through the DAD-IS database that covers population size and 
needs for preservation of all reported breeds. However, the quality of the information needs 
to be improved. The CGIAR (ILRI) keeps a linked database with a limited number of breeds 
but with breed-specific research results. For these databases to be clearly useful for the 
purpose of research, monitoring, and prioritization of breeds or populations for conservation, 
there needs to be joint actions between the two organizations.  
 
5. A CGIAR Systemwide focus on policy relevant to genetic resources 
 
The scope for such a CG focus includes policies, agreements, and practices internal to 
CGIAR and national and international policies, agreements, and legislation. While individual 
Centers in the course of their work within the CRPs may analyze and develop policy 
internally and with national and international partner organizations, the CGIAR needs a 
means to keep apprised as a system of such policy developments. While some policies 
originate from international agreements among nations, the CGIAR as a system is: 
(1) a resource and agent for developing policies in the international arena and 
(2) an entity whose practices will be impacted by those policies. 
 
Policies (internal CGIAR and international) impact how individual CG Centers and CRP 
consortia carry out their programs. Specifically with respect to genetic resources, the CGIAR 
needs a Systemwide resource for tracking policies, understanding them, and ensuring 
compliance and a Systemwide repository for documentation regarding policies. 
 
Many different past CGIAR initiatives, programs, and units have served to address and carry 
out for the CGIAR many of the activities described here. However, much was done on an ad 
hoc basis with inadequate coordination at a CG Systemwide level. Current technological 
advances, especially in information technology or biotechnology, ongoing development of 
international policies, and the evolution of society itself, necessarily call for constant 
reevaluation of the role of the CGIAR system in the genetic resources policy arena, the 
impacts of policy upon CGIAR, and the impacts CGIAR has upon its partner organizations 
(see Box 7). We find no structure or unit (or a combination of units) in the reformed CGIAR 
positioned to take on these roles in an adequate manner. 
 
Assessment of the active and proposed CRPs of the reformed CGIAR with respect to 
roles relevant to genetic resources 
 
CRP 2. Policies, Institutions, and Markets to Strengthen Assets and Agricultural Incomes for 
the Poor is the only CRP designed specifically to carry out policy research and creation and 
some of the targeted policy areas involve or are relevant to genetic resources:  
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 The investigation of the development, dissemination, exchange, and effective use and 
management of germplasm of neglected and underutilized species 
 Research on the types of policies and strategies that might support poor women and 
men to facilitate the conservation, development, dissemination, exchange, and 
effective use and management of crop and animal germplasm in general 
 Addressing policy issues (in the broad area of collective action and property rights at 
the community and state levels) around environmental services, which can be 
construed as including crop genetic resources conservation and biodiversity 
management, especially for smallholders, pastoralists, fishers, indigenous peoples, 
women, and the poor 
 The investigation of policy implications of local and regional mechanisms for using 
local biodiversity and sharing of genetic resources 
 The implicit reliance of proposed research on access to, availability of, and 
knowledge about genetic resources 
 
All of the seven CRPs under Thematic Area 3 address policy inherent to their specific crop 
and livestock orientations: the major crop CRPs for wheat, maize, and rice (CRPs 3.1, 3.2, 
and 3.3) and the CRPs with foci on groups of crops and livestock (CRPs 3.4 through 3.7). 
Many of the issues listed above are addressed within the context of the CRP, not with regard 
to the CGIAR as a global entity. The remaining CRPs (4 through 7) have an even more 
reduced concern with policy specifically relevant to GR. 
 
Recommendation 12: The CGIAR, at the Systemwide level, should establish a formal 
advisory mechanism, such as the former GRPC, but with clear terms of reference on 
how the CGIAR will influence and establish its collective responses to international 
fora, their deliberations, and required actions on policy for all aspects and types of 
genetic resources. 
 
This advisory group could have representation from the Centers, with designated leadership 
from the CGIAR, representatives from the Commission, and private and public sectors. If the 
CGIAR is to impact the development of international policy, it is necessary that there be a 
CGIAR presence at the related meetings, representing CGIAR, contributing oral interventions 
and statements into the proceedings, contributing policy briefs and technical papers (drawing 
on CGIAR expertise and analyses), and holding side events to inform and marshal national 
focal points, NARs, ARIs, NGOs, and CSOs. The CGIAR has a perspective from lessons 
learned and experience with best practices of international agricultural research organizations 
and the basic science underlying modern agriculture that is valuable in the international 
genetic resources policy arena. An example of a recent and ongoing genetic resources policy 
topic where a CGIAR voice continues to be needed is that of GR access and benefit sharing. 
 
Recommendation 13: With respect to international instruments in force and future 
ones, regarding genetic resources, the CGIAR system should have an internal 
mechanism to understand the implications of these instruments and ensure that new 
policy and practices meet the new requirements. 
 
Once an international instrument or policy is in force, CGIAR Centers and CRPs need to 
understand and internalize the new requirements. A series of activities are involved: 
responding to queries from individual Centers concerning uses of the instrument (for 
example, the SMTA under the ITPGRFA or the implementation of the GPA for AnGR 
arising from the Interlaken Declaration); developing internal CGIAR policy to respond to or 
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facilitate the adoption of the international policy; generating and providing tools for Centers 
and CRPs regarding the issue (e.g., hard-copy and web-based guidelines, workshops, and 
presentations). 
 
As set out in earlier sections, several units within CGIAR have played roles regarding policy 
and genetic resources (CAS-IP, GRPC, ICWG-GR, and SGRP) from a Systemwide 
perspective. Among the charges to CAS-IP was concern for intellectual property issues and 
there are many involving genetic resources. The GRPC was also charged with efforts to 
coordinate IP management in the CGIAR system, as discussed in a previous section, and, for 
the past several years, the development of a draft policy on CGIAR intellectual assets had 
been an ongoing task.26 Early CG-wide policy work by the GRPC was undertaken in concert 
with the SGRP which summarized in a report the policy instruments, guidelines, and 
statements on genetic resources, biotechnology, and intellectual property rights. That 
document is now in its third version.27 The SGRP annually reported on its policy activity to 
the Inter-Center Working Group on Genetic Resources.28  
 
In addition, units or efforts within individual Centers (e.g., the Policy and Law Unit of 
Bioversity International or the various policy initiatives of IFPRI) have taken on some of the 
components that could be considered relevant for a Systemwide GR Policy entity. The Policy 
and Law Unit works with and on behalf of other CGIAR Centers and other CGIAR units 
(e.g., SGRP and GRPC) to develop best practices and policy options for consideration across 
the CG system. The primary focus of this unit has been on genetic resources access and 
benefit sharing, implementing the ITPGRFA, farmers’ rights, and intellectual property. 
Another CGIAR Center, IFPRI, has a mission grounded in the policy arena and several of its 
focal areas are relevant to genetic resources: biotechnology and biosafety, Intellectual 
property, and genetic resources policy for the poor. 
 
In addition to activity within the CGIAR, there are also parallel policy expertise providers 
including individual consultants, legal firms, and associations who also have close 
connections to specific Centers or donor projects. While these resources have value, possibly 
accommodating high demand by Centers for some of the policy services that any one CGIAR 
unit might be stretched to provide, their use might also have posed a challenge for overall 
coordination of policy within the CGIAR system. 
 
Recommendation 14: The CGIAR system should provide technical support for biannual 
reporting to the Governing Body of the ITPGRFA regarding the acquisition and 
distribution data for genetic resources held ‘in-trust’.  
 
The one-to-one services from CAS-IP to the Centers as proposed for the CAS-IP of past 
years would be valuable, but would take a different CAS-IP team from the one that is being 
organized to handle the core legal activities critically necessary for CG re-organization and 
management. There is a role that could be played in establishing a Community of Practice for 
                                                     
26 DRAFT Policy of the Alliance of CGIAR Centres on Intellectual Assets, drafts reported at the 23rd, 24th, and 
25th meetings of the GRPC. The goal was replacement of the 1996 ‘Guiding Principles for the CGIAR Centers 
on Intellectual Property and Genetic Resources’. 
27 SGRP. 2010. Booklet of CGIAR Centre Policy Instruments, Guidelines and Statements on Genetic Resources, 
Biotechnology and Intellectual Property Rights , Version III. Produced by the System-wide Genetic Resources 
Programme (SGRP)with the CGIAR Genetic Resources Policy Committee. 
28 For example, ‘SGRP. 2010. Report concerning System-wide Genetic Resources Programme’s policy/law-
related activities in 2009’ provides an update on policy-related activities coordinated by SGRP or in which 
SGRP played a significant role during 2009. 
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GR IP, providing templates and protocols for use by Centers, and this could follow the 
development of the planned CAS-IP-produced white paper. Fee for service is one model for 
how CAS-IP could provide advice and guidance to Centers on a case-specific basis. 
However, unless the scope of CAS-IP is broadened and adequately staffed, it cannot serve the 
role for IP and GR envisioned by the 2010 review29. The review confirmed that 
implementation of best practice in IP management “must have the same operational 
importance across the CGIAR as finance, audit, HR, and communications, exactly as it would 
in any international knowledge-based company”. However, while the needs for guidance and 
service to the Centers regarding IPR and GR policy have been recognized and addressed to 
varying degrees by CAS-IP since its inception in 2001, the outlook for CAS-IP under the 
reformed CGIAR does not include the staffing level, funding, or objectives necessary to serve 
the Centers or the CRPs in the future with respect to on-going issues regarding IPR and GR.  
 
Most of the genetic resources policy work necessary for the CGIAR has been done on behalf 
of, and through, the SGRP and its Steering Committee, the ICWG-GR. In addition, research 
carried out by Bioversity International30 has brought scientific evidence for the policy needs, 
such as 
(a) patterns of exchange and use of agricultural microbial genetic resources; 
(b) possibilities for addressing policy-related challenges to globally coordinated efforts to 
conserve and make available (with considerably lower transaction costs) microbial 
genetic resources for use in agricultural production and research; 
(c) the impact of IPRs and seed laws on plant genetic diversity ‘in the field’; and 
(d) analyses of the effectiveness of the Treaty overall (and its various relevant 
components) and diagnoses of challenges to its successful full implementation.on 
going).  
 
The CGIAR recognized in the early 1990s the need for coherence among the Centers with 
respect to genetic resources and intellectual property related practices and policy issues. To 
address this need, CGIAR created the GRPC, the SGRP, and subsequently CAS-IP and 
requested Bioversity International (then IPGRI) to strengthen its capacity in legal and policy 
issues related to plant genetic resources to serve the needs of the system, which resulted in 
the creation of the Policy and Law Unit (see Box 6). With the ending of the GRPC, the 
apparent ending of the SGRP, and the re-focusing of CAS-IP on the legal issues involved 
with the reorganization, the Policy and Law Unit is all that remains. In spite of its premise of 
serving a Systemwide role, without the SGRP and GRPC, the Policy and Law Unit is not 
structured and funded adequately to do this. Thus, we find there is no longer any clearly 
Systemwide focus for the many policy issues with respect to genetic resources representing 
CGIAR in international and regional policy fora, there will be no internal policy guidance 
among and between Centers and CPRs, and there will be no effort at IP and GR policy 
research and development for the CGIAR. We emphasize that policy making is a continuous 
activity, always building upon previous experiences and responses of society vis-a-vis new 
demands. Therefore, we regard a cessation or discontinuity of a Systemwide genetic 
resources policy focus as a counter-productive, high risk for the CGIAR. 
 
                                                     
29 CGIAR Central Advisory Service for Intellectual Property (2010) Report on the Mid-Term Review of CAS-IP 
and Future Scenarios of Intellectual Property Management in the CGIAR. Rome, Italy: CAS-IP. 
[The review team consisted of H Hambly Odame, J Crouch, B Trayner, C-G Thornström, and E Quaite-
Randall.] 
30 Bioversity maintains a website about publications, a policy brief series. 
http://www.bioversityinternational.org/policy_law.html 
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6. Capacity building for genetic resources 
 
Capacity building in genetic resources research, conservation, and use is a vital activity for 
the CGIAR. It is typically a Center-based activity for developing human resource capability 
of partners, primarily from NARS, and revolves around specific technologies. A capacity-
building platform for human resource development was discussed and the GRSS team 
received two draft reports written by representatives from 10 CGIAR Centers and three 
Systemwide programs that outlined the characteristics and potential added values of a central 
capacity building platform in the CGIAR.31  
 
We understand that this platform concept (originally in the June 2010 version of the SRF) has 
been shelved or abandoned for now. However, we have several concerns about human 
resource development in genetic resources on several grounds:  
 Succession planning for replacing Center genetic resources staff, 
 Training National Program staff for conservation of genetic resources, 
 Adopting new technology for carrying out conservation activities, and 
 Adopting common informatics protocols for genetic resource collections. 
 
We considers capacity building in a broader sense than human resources development: 
 Development and deployment of training materials; 
 Upgrading physical facilities to accommodate larger collections with new methods, 
including DNA-based conservation of tissues, gametes, and information; 
 Adopting improved conservation technologies and strategies; 
 Developing a sustainable financial base for genetic resources units within the Centers; 
and  
 Developing, with national partners, capacity for conservation of critical species 
outside of the ITPGRFA Annex I list. 
 
Review of CRPs did not reveal concerted efforts for capacity building for genetic resources 
within the research programs, although by engagement of young professionals in the research 
programs, there will significant advancement in the skill levels of scientists that can support 
the future needs of the CGIAR and NARS. In addition, the wealth of knowledge of genetic 
resources managers should be captured for the future in a systematic transitioning to new 
staff members as senior staff retire or move to different responsibilities. 
 
The global demand for professionals in genetic resource is not great, but there are very few 
advanced degree programs dedicated to genetic resources, however, supporting specialties, 
such as botany, zoology, genetics, plant pathology, and breeding provide the basic conceptual 
basis for CGIAR staff positions in genetic resources. Student thesis projects related to genetic 
resources, such as genetic diversity and ecogeographical approaches, provide good 
background for professional work in genetic resources. The global need is therefore 
concentrated on advanced or specialty training in genebank management, genetic diversity, 
informatics, and policy. Short-courses, distance learning, and sabbatical leaves for Center 
scientists are several means of achieving advanced training for strengthening the genetic 
resources capacity at the Centers. Training for NARS scientists generally requires long-term 
training in degree programs or as visiting scientists. Bioversity, with its Vavilov/Frankel 
                                                     
31 Staiger-Rivas S et al. (no date). The capacity strengthening, learning and knowledge sharing platform of the 
CGIAR. 3 p. 
Goldberg E et al. (no date). Capacity building as a shared service in the new CGIAR: Could it add value? 3 p. 
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Fellows program, is an outstanding example of a training opportunity for national program 
staff. This program accommodates very few Fellows, but is a model that the CGIAR could 
build upon. 
 
Collaborative programs with NRI scientists are an excellent means for advancing research 
knowledge and human resource development. The CGIAR Generation Challenge Program 
has been very successful with this strategy in modern aspects of genetic resources research. 
Center-sponsored collaborations, while formerly possible with core funding, now is 
practically restricted to extramural funding through grants. 
 
The Global Crop Diversity Trust through its grants program and support to genebanks is an 
example of enhancing capacity through multifaceted research, conservation, and training. 
Likewise, the ITPGRFA Secretariat offers grants related to genetic resource development.  
 
The study team suggests that a system-wide activity especially targeting capacity-building 
could be mounted to attract funding from several sources and make those funds available for 
a defined set of capacity-building activities in genetic resources.  
 
Centers will have on-going needs for upgrading their facilities and these are not factored into 
the CRP programs nor in the CGIAR Genebank Costing Study.32 This is a cross-cutting issue, 
but the specific needs will vary from Center to Center. Provision annually for these 
improvements, whether for equipment or additional storage facilities, should be made in the 
annual funding requests from the Centers. 
 
We recognize the need for capacity building that can be done within CRPs on a research-
oriented basis, but recommend a coordinated effort on genetic resources to meet the general 
needs of the CGIAR and its partners. Beyond providing efficiency across CRPs and Centers, 
it will establish genetic resources as a focal point of the CGIAR that may support its fund-
raising activities. 
 
Further, we recognize that the plant genetic resources activities in the CGIAR are far 
advanced over the animal and microbial genetic resources programs and that genomic 
resources have received very little attention as the research programs using those resources 
have advanced. 
 
Recommendation 15: The CGIAR should develop a comprehensive long-range plan for 
capacity building in genetic resources, including agrobiodiversity in agroecosystems.  
 
The planning process, expected to take one year to complete by CGIAR scientists and 
managers with collaboration from public and private sector specialists, can build upon the 
strategic plan developed by the SGRP-GPG2 team and an ICWG-GR/SGRP position paper.33 
 
7. Outreach, public awareness, and public relations 
 
We considered outreach-related activities as an important cross-cutting issue because it is 
important that the clientele, national governments, general public, and donors be continously 
                                                     
32 Shands H, G Hawtin, and G MacNeil. The Cost to the CGIAR Centres of Maintaining and Distributing 
Germplasm. 11 November 2010 draft of the “Genebank Costing Study”. 
33 ICWG-GR. 2009. An Integrated Approach to Genetic Resources in Support of the CGIAR’s Mission. July 19, 
2009 draft. 
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confronted with information about the importance of genetic resources in all aspects for food, 
energy, and biodiversity conservation. The CRPs were not explicit in their proposed outreach 
activities, hence we call attention to this need. Each Center has staff writers and webmasters 
to promote results of their work. We urge the CRPs to use those resources effectively. 
 
We are also concerned that the CGIAR have a voice, using information from the CRPs and 
Centers, to make the public aware of their substantial contributions. The CGIAR is not well 
known by the general public in spite of the demonstrated impacts. 
 
Recommendation 16: The new CGIAR, led by the Consortium Board needs ‘a single 
authoritative voice’ to articulate the significant opportunities and impacts of its 
programs by an integrated, interdisciplinary, ecosystems-based approach to genetic 
resources conservation and use. 
 
This coordinated approach could be facilitated by a committee of Center/CRP representatives 
as part of their Center-based outreach and public awareness activities. 
 
8. Financing genetic resources conservation, research, and exploration 
 
Financing genetic resource programmatic activities is an obvious cross-cutting issue for 
CRPs and Centers. Funds must be provided for maintaining collections, whether in 
genebanks under controlled environments, in field plantations of perennial plants, as 
monitored livestock populations, as cultures of beneficial and pathogenic microbial species, 
as frozen or dried tissues, as genomic and recombinant cloned DNA, and even nonliving 
collections of plants and invertebrates. The current CGIAR model expects that all research 
activities are organized through the CRPs and each of those programs would receive 
operating funds from the Consortium Fund on authorization from the Consortium Board. This 
study has clearly shown that the CGIAR Center-operated genebanks do not conveniently or 
logically reside within CRPs. They are units of the CGIAR Centers to provide services to 
research programs within and outside the Centers.  
 
We were very pleased that the World Bank-funded GPG1 and GPG2 projects were successful 
in bringing most of the CGIAR genebanks up to international standards and that informatics 
and regeneration of accessions were advanced after a rather long period of benign neglect. 
This investment must be protected through sustained funding from the CGIAR resources, 
although a coordinated Genetic Resources System within the CGIAR would aid in 
solicitation of funds from various donors.  
 
The costs of maintaining genetic resources units within a Center are nontrivial and have been 
contentious in the past, but were operated from Center core funds. As core funding declined 
genebanks often had lower priority than research programs or even facility maintenance. The 
SGRP obtained from each genebank its basic costs of operation as part of the GPG2 project. 
This survey was updated in the recently completed CGIAR Costing Study that covered all 
Centers with collections except ICRAF. A draft of the report from this Costing Study was 
made available to the GRSS. The annual costs, given a strictly monitored list of activities, 
tools, and materials, for all genebanks were about $14 million. There are operational and 
other costs that were not considered in the study, but it gives an indication of the minimal 
costs for genetic resources management within the System. 
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Financing was discussed with Center Directors General and genetic resources staff. The 
concept that was presented and widely accepted was the following and is given here as a 
recommendation to the Consortium Board. 
 
Recommendation 17: Genetic Resources Units of the CGIAR Centers will be financed 
by a two-tier allocation process from the Consortium Board, the Global Crop Diversity 
Trust, and other sources as follows: 
(a) Each Center would receive Tier 1 annual funding for its genetic resources facility 
equal to the amount identified in the Genebank Costing study, with an 
inflationary adjustment each year. These funds would include contributions 
from the Global Crop Diversity Trust and from the Consortium Board. It has 
been a goal of GCDT that it could provide the total basic costs of genetic 
resource centers [genebanks], but its funds are not sufficient at this time and 
probably will not be for many years.  
(b) A second Tier of funding would be available to meet expenses for one-time costs, 
such as for facility and equipment upgrading, collection expeditions, 
regeneration, training of new staff, research on genetic resources that would 
increase efficiency of conservation methodologies. 
 
The Tier 1 funding mechanism was anticipated during the development of CRP proposals and 
genebank operational funds were not requested in those budgets.  
 
The Tier 2 funds would be awarded to Centers on the basis of proposals that demonstrated 
need or unusual opportunities to make the collections more complete or useful to users. These 
funds would be collected into a Genetic Resources Opportunity Fund that would be held by 
the Consortium and awarded on the advice of peer review of proposals. 
 
Genetic resources research activities are included within CRPs and are legitimate research 
related to the mission of the CRP. An example is the Seeds of Discovery proposal by 
CIMMYT for wheat and maize genetic resources for molecular genetic and phenotypic 
evaluation of the genebank holdings.  
 
9. Gender aspects of genetic resources conservation and use 
 
It is becoming abundantly apparent that policy, research, and practice relevant to biodiversity 
access, conservation, and utilization has not been adequately gender sensitive. With respect to 
plant biodiversity, according to Women and Biodiversity34, this has led to incomplete or 
erroneous scientific results with respect to the diversity, characteristics, and uses of plants, 
and the causes and potential responses to genetic erosion. Integrating women’s traditional 
knowledge into botanical and ethnobotanical research and protecting all informants’ rights 
are critical for improved knowledge and management. Similarly, the differentiation by gender 
in the various roles involved in all aspects of animal agriculture has not been adequately 
appreciated in efforts at research and improvement of agriculture systems. 
 
According to the FAO35, the promotion of a long-term strategy of conservation, utilization, 
improvement, and management of genetic resources for food and agriculture requires: 
recognition and consideration of the gender-differentiated roles, responsibilities, and 
contributions of different socio-economic groups; 
                                                     
34 www.wikigender.org/index.php/Women_and_Biodiversity#Loss_of_biodiversity 
35 www.fao.org/FOCUS/E/Women/Biodiv-e.htm#gender 
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 recognition and valuing of men and women farmers’ knowledge, skills, and practices 
and farmers’ rights; 
 enhanced access of women farmers to land and water resources, education, extension, 
training, credit, and appropriate technology; 
 the active participation by women, as partners, decision-makers, and beneficiaries; 
 sound and equitable agricultural policies to provide incentives for the sustainable use 
of genetic resources, especially through in situ conservation and improved linkages 
with ex situ conservation; 
 appropriate national legislation to protect “threatened” genetic resources for food and 
agriculture, guarantee their continued use and management by local communities, 
indigenous peoples, men, and women, and ensure the fair and equitable sharing of 
benefits from their use. 
 
Different studies also indicate that the safeguarding of agrobiodiversity and better resilience 
to climate change could be helped by paying greater attention to diverse and integrated 
agricultural systems, especially those managed by women which provide food and livelihood 
security36. 
 
Men and women have different roles in household and farm management and these 
differences shape the nature of domesticated plant and animal food sources and the 
composition of diets from uncultivated good gathering. Hence there are aspects of gender-
specific outcomes in terms of adoption of new genetic resources or production practices, 
especially in the CRP that addresses nutrient modification of food crops (CRP 4). Thus, the 
CGIAR research agenda must account for these differences and recognize that not all 
research applications are gender neutral. According to the findings of the Gender Scoping 
Study commissioned by the Consortium Office, “adaptive research conducted through the 
Participatory Research and Gender Analysis Program at the field level has been vital for 
analyzing the different needs, preferences and interests of women and men farmers and 
adapting agricultural biotechnologies to those needs and that qualitative studies have been 
crucial for finding ways to increase women’s participation in adaptation research and 
improve potential adoption rates”37 and the majority of the CRPs are gender neutral. 
 
Recommendation 18: In accord with the findings and recommendations of the recent 
Gender Scoping Study, gender mainstreaming efforts must be taken into account when 
planning the organization and future CGIAR activities involving genetic resources 
including analysis and advice of experts, and providing an appropriate budget. 
 
For example, in situ and on-farm management strategies for agrobiodiversity must consider 
gender preferences and perspectives that influence agricultural practices and include the 
collection of gender-disaggregated data and documentation of the traditional knowledge of 
both men and women farmers and consumers. 
 
                                                     
36 www.un.org/womenwatch/feature/climate_change/downloads/Women_and_Climate_Change_Factsheet.pdf 
37 CGIAR Gender Scoping Study – David Kauck, Silvia Paruzzolo, Jennifer Schulte – International Center for 
Research on Women, 9 Dec. 2010. Page 10—Findings 2.2. 
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Organizational Strategies for Genetic Resources in the CGIAR 
 
The CGIAR, with its restructuring, has created a series of CGIAR Research Programs based 
on intercenter collaboration and also linkages to NARS, NRIs, and NGOs also (could be 
called Collaborative programs). The emphasis is on research for development (AR4D) with a 
strong eye on global improvement of human well being. Thus, adoption of improved 
materials and practices are eventual endpoints to the research programs. 
 
The CRPs were developed under guidelines of an in-progress Strategy and Results 
Framework. The comprehensive set of CRPs, while not yet demonstrated to be effective, are 
rich in notable goals and based on modern research technologies. To implement the CRPs, 
there is a vital contribution of genetic resources from which new crop varieties, livestock 
with improved productivity and health, and efficacious use or control of microbes will be 
developed.  
 
Our review was directed to genetic resources in the CGIAR system and how these resources 
are amassed, documented, distributed, and conserved. Deployment of genetic resources to the 
CRPs is a critical stage in the research programs.  
 
Genetic resources are one of the enterprises of the CGIAR that require careful development 
and monitoring because of their use in plant and animal breeding, improvement of grazing 
lands, and habitat restoration. The CGIAR has a long history of assembling collections of 
genetic resources for research purposes. There are perhaps 30 or more crop species 
collections (a crop’s varieties, landraces, wild related species) held in 11 ‘genebanks’ at the 
CGIAR Centers and for many of these, the CGIAR collection is the largest in the world.38 
These genebanks hold some 740,000 accessions in controlled storage facilities. In addition, 
one Center, ICRAF, has large holdings of field plantations of perennial woody species of 
interest for agroforestry and farming systems. Formal collections of livestock are not 
included, except for a few research populations of sheep, because of the physical limitations 
and alternative means of conservation linked to genetic improvement and use by farmers. 
Microbial collections of beneficial and pathogenic organisms are held for research purposes, 
but not in an organized global conservation context. Finally, the newest form of genetic 
resources, isolated or cloned DNA, is widely used, but mostly for use in Center research 
programs. 
 
Because of the importance of genetic resources and the complexity of the new CGIAR modus 
operandi, the GRSS was convened to investigate the appropriate modes for accommodating 
genetic resources in the CGIAR Centers and across the CRPs. We examined the SRF for 
reference to genetic resources and found very little attention given to the biological 
component of natural resources which figure prominently in approaches to sustained use of 
natural resources. We identified nine so-called cross-cutting issues (CCIs) that were 
important to several or all Centers. We then examined the research agendas of the 15 CRPs 
with respect to these CCIs (see Annexes IV and V). Several CCIs emerged as being critical 
for the advance of the CGIAR research programs and we then considered the value of 
addressing those CCIs with a CGIAR Systemwide activity versus multiple Center-based 
activities.  
 
                                                     
38 FAO 2010. The Second Report on the State of the World’s Plant Genetic Resources for Food and Agriculture. 
UN FAO, Rome, Italy. Chapters 3. http://www.fao.org/docrep/013/i1500e/i1500e00.htm 
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A short list was developed of goals to illustrate some desired outcomes of the CGIAR genetic 
resources activities. For example,  
 Achieving maximum competency in global genetic resources management to meet the 
Centers’ commitment to FAO in conserving genetic resources in-trust; 
 Minimizing redundancy among Centers and CRPs in genetic resources activities; 
 Providing individualized, but coordinated, genetic resources services to NARS and 
other collaborators; 
 Preserving the integrity, independence, and innovative atmosphere at the CGIAR 
Centers, and ownership of their genebanks while sharing the resources widely; 
 Preserving ‘freedom to operate’ in an increasingly complex international policy 
regime for genetic resources; 
 Participating and supporting multi-species conservation in diverse agroecosystems;  
 Providing conservation methodologies for genebanks and in situ conservation of 
plants and livestock to NARS and NGOs; and 
 Supporting and participating in the development of human resources for genetic 
resources conservation and use. 
 
We strongly support the concept that the crop-based genebanks operated by the Centers are to 
be owned and managed by the Centers that have developed them and use them in their 
research programs. The transfer of the genebanks to central management, as proposed as far 
back as the 1994 Stripe Study, is not appropriate, but some coordination of activities is very 
useful, as has been demonstrated by the SGRP, especially in the genebank upgrading process 
of GPG1 and GPG2 and in the policy review, advice, and interpretation arena. 
 
Hence, the CGIAR should not abandon its long-standing coordinated genetic resources 
activities. At the same time, adjustments are needed from the past activities in order to 
service the CRPs and provide innovative scope to research, especially for discovery-phase 
research that is outside the planned scope of the CRPs. 
 
We were briefed about and reviewed an unsuccessful CRP proposal for genetic resources. 
This proposal, advanced by primarily by Bioversity, addressed many of the issues we have 
also identified, but we recognize that the CRP proposal did not fit the SRF guidelines as a 
research program. We have emphasized that the genetic resources activities include 
significant research, to be sure, but they also encumber a large element of services to the 
research community and to other organizations, including the ITPGRFA Secretariat . We 
offer an alternative for a genetic resources platform as recommended below. This 
recommendation would accommodate future development of a CRP with a longer planning 
horizon and a broader-based planning team if deemed warranted by the Centers and 
Consortium Board. 
 
In the previous sections, recommendations were made that address some of the changes in 
programs or emphases that will enhance the effectiveness of the CRPs and therefore the 
productivity and global impact of the CGIAR. Therefore, the following recommendation is 
presented as the first priority for the Consortium: 
 
Recommendation 19: The Genetic Resources Research and Services Platform: 
(a) will be established by the Consortium and administered through the CEO at the 
Consortium headquarters, 
(b) will retain certain ongoing activities, such as the Inter-Center Working Group 
for Genetic Resources and the Systemwide Genetic Resources Program for at 
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least one year to prevent disruption of on-going activities and to ensure a smooth 
and efficient transition during the implementation of the CRPs and other 
CGIAR functions, and 
(c) will recruit a Platform Coordinator/Director having extensive leadership 
experience in genetic resources policy and management to oversee and 
coordinate its activities with assistance of an executive advisory committee 
representing the Centers, CRPs, CAS-IP, FAO, GCDT, and other external 
organizations. 
 
There is a critical need to retain the present ICWG-GR and SGRP for at least a year because 
present staff and on-going activities should not be disrupted during a transition period even 
though there may be redefined activities based on new priorities established by the Platform. 
The Platform itself could be authorized for five years, during which time evaluations of other 
organizational strategies could be made. 
 
The need for coordination and transparency cannot be overstressed as the CGIAR genetic 
resources programs are advanced. Genetic resources activities, such as policy review and 
advice to FAO, must be sustained and communicated to the Centers at the same time. 
Representatives from FAO emphasized that the CGIAR needs to have an authorized voice 
representing its needs and positions on genetic resources policy developments. This can be 
accomplished with Consortium Board direction of the Platform. 
 
Structure of the Genetic Resources Research and Services Platform 
 
Functions  
In broad terms, the Platform will be outward facing and focus on the three principal cross-
cutting areas: Policy, Technology, and Public Awareness. It will demonstrate global 
leadership in genetic resources as vital resource in the quest for good nutrition and well being 
of the growing human population. The Platform will decentralize activities but centralize 
coordination among CRPs and Centers. The Platform can be the voice of the CGIAR 
regarding the importance of genetic resources, the collected resources and their safe use in 
AR4D. It will coordinate activities that are not otherwise well covered in the emerging 
CGIAR: 
1. International genetic resources policy research and services 
2. Informatics research and database management services 
3. Conservation and in situ and ex situ diversity research 
4. Outreach and public awareness of genetic resources 
5. Capacity building (human resources, facilities, financial support) 
6. Monitoring of gender-sensitive aspects of genetic resources management 
7. Contributing to fund-raising in behalf of CRP/Centers genetic resources 
8. Liaison with FAO on plant, animal, microbial, and forest genetic resources 
9. Collaboration with CAS-IP on matters of intellectual property policy and management 
10. Coordination of evaluation for genebank performance standards 
 
Individual functional activities would be supported by Workgroups, Task Forces, Workshops, 
or Conferences, as needed, drawing from the CGIAR Centers and other appropriate sources.  
 
Informatics coordination 
There are large, successful on-going investments in building a global genetics resources 
informatics infrastructure. These are collaborative efforts that involve all centers with 
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genebanks, the SGRP, GCDT, and the Treaty. The effort in bringing together genetic 
resources data (SINGER, Genesys) need to continue, as they form a backbone for a rational 
and effective system of genetic resources conservation and the basis for the obligatory 
reporting under the Treaty. It is also important that way that these, sometimes overlapping, 
activities are re-organized such that the products become more useful for a wide variety of 
users. None of this is currently contemplated in the CRPs, but these activities need to 
continue and expand to meet the increasing demand for information about genetic resources 
and to assure that the information has sufficient quality. The collaborative work in these areas 
also needs to be re-organized such that all the stakeholders (centers, CRPs, others) are more 
involved in, and can easily contribute to, the development of these systems. It is for that 
reason in particular that the best option for organizing these tasks is to have them under the 
coordination of the proposed platform. 
 
Policy development 
The following matters need coordinated attention through intercenter participation for 
development: 
 strategies for all (non-GCDT) crops, including funding strategies, models of contracts 
for collaboration,  
 instructions on implementing the CDB (especially the Nagoya-Cali protocol on access 
and benefit sharing) and ITPGRFA (see Box 8),  
 handling GMOs and patented materials, to assure access, quality, continuity, and the 
production of public goods. 
 
It is essential that the CGIAR accommodate a Systemwide policy research unit, perhaps 
building on the unit active in Bioversity and if this cannot be accomplished within a CRP 
(specifically CRP 2), then a unit should be developed and assigned to the Platform. The value 
of such a unit has been amply demonstrated by the current work of the Policy and Law Unit 
of Bioversity and by the SGRP. If this unit is assigned to the Platform, it should be located in 
Rome for ready access to the policy work of FAO, the CGRFA, the GCDT, and the 
ITPGRFA Secretariat. 
 
The Policy Unit could provide support to the Consortium/CRPs/Centers identifying options 
for internal CGIAR policies and guidelines concerning how the Centers access, use, and 
distribute genetic resources and related information. This work responds to the ongoing need 
for the Centers to implement obligations under international laws. It is critical that Centers 
proactively engage in and provide inputs into the activities of the Unit. 
 
The Policy Unit could also help to strengthen institutional capacity at national and 
subregional levels to help NARS and others to engage in internationally coordinated 
strategies to conserve, collectively pool, and use genetic resources for good and agriculture.  
 
Leadership and Guidance 
A professional genetic resources expert with experience in genetic resources and biodiversity 
and who can work across the three priority areas (policy, technology, and public awareness) 
will lead the Platform. The Platform will be guided by an executive advisory committee 
composed of representatives from the CGIAR Centers, CRPs, CAS-IP, FAO, GCDT, and 
other external organizations. The committee will have rotating membership with fixed terms 
of service.  
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Financing Genetic Resources 
The Platform coordination office should be funded by the Consortium to the extent of a 
salaried coordinator and an administrative assistant and sufficient funds to call meetings in 
the various working topics outlined above. The policy function should have staffing 
equivalent to that of the Policy and Law Unit at Bioversity. Likewise, the informatics 
function should have staffing equivalent to the Genesys or SINGER staff at 
Bioversity/SGRP. 
 
Genebank operations funding would come from the Tier 1 funds recommended earlier. Tier 2 
funding for special genetic resources activities as outlined earlier will be awarded on basis of 
prioritized needs presented by the Centers. These awards will be based on peer-reviewed 
proposals and recommended for funding by an ad hoc advisory committee, under the 
supervision of the Platform coordinator. 
 
The Platform will participate in the generation of funds from donors in concert with the 
Consortium CEO and the Platform Advisory Committee. This activity may be coordinated 
with the GCDT for building the genetic resources endowment fund. A coordinated funding 
campaign for genetic resources in support of the Centers’ activities may be more effective 
than individual Centers attempting to raise funds. Obviously, a good example was the World 
Bank funding of the GPG1 and GPG2 programs for about 25 million USD. 
 
Recommendation 20: The Platform should have a Consortium-provided budget 
adequate to support the Coordinator and an administrative assistant, an annual 
meeting of standing committees and the advisory committee, contingency funding for ad 
hoc working groups, and the ability to generate and fund contracts for services. 
 
Recommendation 21: The Platform should make funds available for the maintenance of 
the genebank quality to the performance standards established by GPG1 and GPG2. 
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Annexes 
Annex I 
Terms of Reference: Genetic Resources Scoping Study 
 
1.0 The Study will specifically: 
 
1.1 Determine what are the cross-cutting issues, if any, that remain to be addressed in 
the agenda for genetic resources of the CGIAR system vis-à-vis (i) International Treaty 
for Plant Genetic Resources for Food and Agriculture (ITPGRFA) obligations and what 
the Global Crop Diversity Trust (the Trust) and the Genetic Resources Policy Committee 
do on the one hand and (ii) the work the system is putting in place through the 
Consortium Research Programs (CRP), in particular those related to the conservation, 
characterization and improvement of genetic resources (CRPs on rice; wheat; maize; 
other cereals; grain legumes; roots, tubers and bananas; fish and livestock);  
 
1.2 determine the key intellectual public good and germplasm knowledge outputs that 
the CGIAR should produce and deliver regarding these cross-cutting issues, the key 
research activities needed, and the capacities required within the CGIAR to undertake 
this work; 
 
1.3 propose the best or most effective mechanism to address these cross-cutting issues 
on genetic resources in the portfolio of CRPs and platforms that constitute the new 
agenda of the CGIAR system; and  
 
1.4 consider how the various possible options for managing cross-cutting issues, 
including the germplasm collections, will promote or impede the alignment of goals and 
incentives regarding the management and research of genetic resources within the 
reconfigured CGIAR system.  
 
2.0 By, among other things,  
 
2.1 identifying specific subject areas, including gaps in the new CGIAR agenda that are 
relevant to the Strategy and Results Framework (SRF) and may not be included in the 
CRP portfolio and assess options for addressing these, including through the CRPs, a 
platform, the Trust and/or a different mechanism. Specific areas relative to genetic 
resources may include agro-biodiversity research, genetic resources conservation 
research and global genetic resources informatics;  
 
2.2 assessing the need for a standing committee on genetic resources policy, intellectual 
property and legal issues to advise the Consortium Board, as opposed to constituting 
expert committees to deal with specific topics on an as-needed basis; and 
 
2.3 suggesting a process for effective transition of the system from today’s situation to 
the recommended mechanism, particularly regarding advocacy, policy, standards, 
coordination and management, and funding of the collections, as well as collective action 
towards building a rational global system consistent with International Treaty obligations.  
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3.0 The Team Members for the study will: 
 
3.1 Review CGIAR documents related to genetic resources, especially the Strategy and 
Results Framework (SRF), as well as CRP concept notes and proposals submitted, 
particularly under Theme 3 (Sustainable Staple Food Productivity Increase for Global 
Food Security);  
 
3.2 interview senior management and genetic resources researchers at CGIAR centers 
and key national institutions in some developed and developing countries with regard to 
their center’s and programs’ experience on agrobiodiversity research, policy and 
advocacy;  
 
3.3 interview staff of the Trust about the complementary and supportive roles of the Trust 
and the Centers in regard to the above;  
 
3.4 interview the head of the CGIAR Genetic Resources Policy Committee; and  
 
3.5 liaise with another consultant engaged in the scoping study on gender to ensure it 
includes mainstreaming gender in CGIAR genetic resources research in each of the 
relevant CRP.  
 
4.0 The Scoping Study Team will carry out the following activities: 
 
4.1 The team will first meet as a group at ICARDA/Aleppo in October 2010 to finalize the 
conceptual framework and strategy for the study, including agreement on relevant 
information to be collected from each of the centers and relevant Challenge Programs; 
from a sampling of noncenter partners, such as developed-country and developing-
country genetic resources systems; from representatives from the Trust and FAO; and 
from the Chair of the Genetic Resources Policy Committee. A survey instrument will be 
produced to guide the interviews and to collect comparative information needed from 
various documents produced by centers and CGIAR committees and management. 
 
4.2 The team will develop and conduct a plan to visit selected Centers and national 
program organizations, to the extent that funding is available for this study. Assignments 
for each team member will be made for study of specific topics according their expertise. 
 
4.3 During October and November team members will complete their interviews and 
report to the whole team electronically on a regular basis.  
 
4.4 Contact will be made with the gender study group to assess the topics that have 
relevance to genetic resources. 
 
4.5 In early December the whole team will reassemble in Rome to complete interviews 
during a 2-day period with staff of the Trust, Bioversity, International Treaty, and FAO. 
Five days will be reserved for discussions and final drafting of a report. 
 
4.6 The final report and other materials would be delivered electronically to the CGIAR 
Consortium office and an oral briefing session would be held, if desired by the 
Consortium office. 
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Annex II 
Genetic Resources Scoping Study Team Members 
 
Calvin Qualset, Professor emeritus, UC Davis Department of Plant Sciences, team leader; 
Robert Hijmans, Asst. Professor, UC Davis Department of Environmental Science and 
Policy; Patrick McGuire, Genetic Resources Analyst, UC Davis Department of Plant 
Sciences; Jan Philipsson, Professor emeritus, Department of Animal Breeding and Genetics, 
Swedish University of Agricultural Sciences (SLU), Uppsala, Sweden; Wayne A. Powell, 
Director of the Institute for Biological, Environmental, and Rural Sciences, University of 
Aberystwyth, Wales; and Maria José Sampaio, Senior Researcher - Policy Affairs, 
International Relations Secretariat, Embrapa Headquarters, Brazil. 
 
C.O. Qualset is quite familiar with the CGIAR System since he has had research 
collaborations, participated in conferences, and chaired or served on several panels, the first 
being in 1982 in a review of CIMMYT. Regarding genetic resources assessments he has 
chaired an EPMR of IPGRI, chaired CCERs for IPGRI and ICARDA, participated in the 
Systemwide Plant Breeding Review [IITA and IPGRI/INIBAP], and chaired a review of 
Phase I of the Systemwide Genebank Upgrading Program. He has participated in reviews of 
centers and programs of national programs in the USA, Canada, India, Portugal, and South 
American southern cone countries. Most recently he conducted an assessment of national 
plant genetic resource activities in the country of Georgia for FAO and ICARDA. For the 
Global Crop Genetic Diversity Trust, he and Henry Shands were lead developers of a major 
report on the importance of genetic resources in the USA. More than 40 reports were 
produced during these and other reviews, 12 of which were for CGIAR centers. 
 
R.J. Hijmans is an ecological modeler. He was head of the GIS units at IRRI and CIP. At 
CIP he was also the head of the bioinformatics unit, overseeing genetic resources database 
management. He has collaborated with colleagues from many other CGIAR institutes, 
including through projects of the System-wide Genetic Resources Program. His research 
includes work on the analysis of spatial patterns in the diversity of crops and of crop wild 
relatives, and on crop varietal change and the opportunities for deployment of new varieties. 
He has contributed to the development and dissemination of software and databases to 
support research on agricultural biodiversity, and has led a project to geo-reference the 
collecting sites of all accessions in the CGIAR and USDA genebanks. 
 
P.E. McGuire has coordinated team efforts at assessment and evaluation of genetic resources 
collections in California under the auspices of the University of California Genetic Resources 
Conservation Program (1985 through 2008). In 2007, in partnership with a national 
consultant in a project organized and funded by the UN FAO and facilitated by ICARDA, he 
documented the status of the national program for plant genetic resources in Armenia, 
gathering information via interviews, a stakeholder workshop, and a national policy maker 
meeting. In 2008-2010, he participated as part of a UN FAO-organized team for producing 
the Second Report on the State of the World’s Plant Genetic Resources for Food and 
Agriculture. In early 2010, he contributed to the UN FAO’s on-going effort at updating the 
Global Plan of Action (GPA) for Conservation and Sustainable Use of PGRFA by providing 
a first draft of the technical and policy issues drawn from the gaps and needs identified in the 
Second Report on the State of the World’s PGRFA. 
 
J. Philipsson is an animal geneticist specializing in designing sustainable breeding programs 
for different species, especially for ruminants in both the industrialized and developing world. 
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He was head of the Dept. of Animal Breeding and Genetics at SLU, 2000-2007. He has 
researched and reviewed animal recording and breeding systems in developing countries in 
Africa, Middle East, Asia, and Latin America. He participated in the AnGR Panel of FAO 
that in 1991 prepared for the Rio conference and the CBD. In 2006 he was member of the 
team that reviewed the animal production activities of FAO. He was scientific reviewer of 
parts of the State of the World Report of FAO on AnGR at the Interlaken conference in 2007. 
He also organized a side-event at this occasion as international secretary of Interbull, an 
international genetic evaluation unit located at SLU with a global R&D network for 
worldwide improvement of dairy cattle. During 1999-2005 he served as board member of 
ILRI. Since 1990 he has contributed to capacity building on AnGR in developing countries 
through PhD students and in a new approach by “training the trainers” in a collaboration 
between ILRI and SLU. Scientists of 40 countries in Asia and sub-Saharan Africa have been 
involved and extensive education materials have been produced for web use. 
 
W.A. Powell is a plant geneticist whose research interests are at the interface of plant 
genetics, genome science, plant breeding, and conservation of genetic resources with a strong 
emphasis on the delivery of ‘public good’ outcomes. Before being appointed as Director of 
IBERS, he was Director and CEO of NIAB in Cambridge. Previously he was Professor and 
Foundation Head of the School of Agriculture and Wine, University Adelaide, Australia. He 
was Deputy Director of the Scottish Crop Research Institute (SCRI), Dundee, UK, from 
2000-2004 and was responsible for leading and facilitating the development of the Institute’s 
scientific vision, with overall responsibility for the Institute’s research programs. Between 
1998 and 2000 Professor Powell worked at the Du Pont Company in Wilmington, Delaware, 
USA, where he gained exposure and experience of operating in a global private sector 
organization. He maintains an active research group which is focused on driving the use of 
new technologies to address a broad range of genomic and post-genomic questions and 
interests, including studies of the effects of domestication in both plants and animals, the 
consequences of interspecific hybridization on adaptation and evolution, and the conservation 
of genetic resources. 
 
M.J. Sampaio is a policy specialist working for the Brazilian Research Agriculture 
Corporation (Embrapa) since 1976. As a previous Research Director of Embrapa Genetic 
Resources and Biotechnology Research Center, she has been involved with the many issues 
of genetic resources conservation and their utilization through breeding and biotechnology. 
She has been involved with the CGIAR in many opportunities, having participated in 
different processes such as EPMR and other reviews, Boards, Steering Committees of the 
Generation and HarvestPlus Challenge programs, Genetic Resources Policy Committee, and 
others, such as close collaboration with the Policy Unit of SGRP. As a representative of 
Brazil she has taken part in all CBD COP meetings since 1992, was present during the entire 
intergovernmental process that led to the approval of the International Treaty on Plant 
Genetic Resources and its implementation though Governing Body meetings, participated in 
meetings of the FAO Genetic Resources Commission, and lately of the UNF Forests and 
UNFC Climate Change COP meetings. At present, she holds a research and advisory position 
at the International Relations Office of Embrapa, in Brasilia, Brazil. 
Annex III. Log of Genetic Resources Study Team Interviews and Activities
Date Organization Personnel Team mbrs/Location
13‐Sep Bioversity L Snook (Dir, Understanding & Managing Biodiversity 
Prog), E Dulloo (Sr Sci & Proj Coord, Ex situ conservation 
and use of genetic diversity), M Mackay (Sr Sci & Proj 
Coord, Informatics Proj), I Thormann (Res Assist), NF 
Nawar (Java Web Developer), ????
RH/Rome
4‐Oct Ctr DG meeting, 
Aleppo
Scoping study presentation by CQ CQ, RH, JP, PM/Aleppo
4‐Oct Bioversity E Frison (DG) & P Zuckerman (BC) CQ, RH, JP, PM/Aleppo
4‐Oct ICRAF D Garrity (DG) & E Tollens (BC) CQ, RH, JP, PM/Aleppo
5‐Oct ILRI C Sere (DG) & K Hove (BC) CQ, RH, JP, PM/Aleppo
5‐Oct CIMMYT T Lumpkin (DG) CQ, RH, JP, PM/Aleppo
5‐Oct ICARDA M Solh (DG), M van Ginkel (DDG), M Baum (Dir, 
Biodiversity & Integrated Gene Mgmt Prog), A Amri 
(Head, GR Section)
CQ, RH, JP, PM/Aleppo
5‐Oct CIP P Anderson (DG) CQ, RH, JP, PM/Aleppo
5‐Oct ICRISAT W Dar (DG) & N Poole (BC) CQ, RH, JP, PM/Aleppo
6‐Oct WorldFish S Hall (DG) CQ, RH, JP, PM/Aleppo
6‐Oct IRRI
WARDA
R Ziegler (DG)
P Abdoulaye Seck (DC)
CQ, RH, JP, PM/Aleppo
6‐Oct IITA P Bramel (DDG) & B Harvey (BC) CQ, RH, JP, PM/Aleppo
7‐Oct ICARDA A Amri (Head, PGPUnit), K Street (Cur, Legumes, FIGS), 
A Bari (GR Sci, FIGS), J Konopka (Germplasm Doc 
Officer), A Hadah (Cur, Range plants), Fedah (Molecular 
mrkrs, Gen div analysis), B Humeid (Asst Cur, Cereals 
and Storage facilities)
CQ, RH, JP, PM/Aleppo
7‐Oct ICARDA BA Rischkowsky (Sr Livestock Sci, Small Ruminants 
Management)
JP, PM/Aleppo
7‐Oct ICARDA Small Ruminants Facilities w/ BA Rischkowsky JP/Aleppo
7‐Oct US AID R Bertram (Res & Dev Office) CQ, RH, JP, PM/Aleppo
7‐Oct Consortium Board C Pérez del Castillo (Chair) CQ, RH, JP, PM/Aleppo
12‐Oct ILRI‐GB Addis Ababa J Hanson (ret Head, Genebank) & A Jorge (Head, 
Genebank)
CQ/Addis Ababa
13‐Oct ICRAF T Simons (DDG) & K Kehlenbeck (Postdoc) CQ/Addis Ababa
16‐Oct Gen Challenge Prog 
(mtg in Nairobi)
Exec Board & staff (briefing on GR Scoping Study) CQ/Nairobi
17‐Oct ILRI‐BecA Hub 
Nairobi
S Kelemu (Dir) CQ/Nairobi
25‐Oct ILRI C Sere (DG), J McDermott (DDG & Dir Research) JP/Addis Ababa
26‐Oct Centre for Genetic 
Analysis and 
Applications, Univ of 
New England, 
Armidale NSW 
Australia
J Gibson (Dir and lead of 2005 CG Science Council study 
on Livestock GR)
JP/Addis Ababa
26‐Oct Institute of 
Biodiversity 
Conservation, Addis 
Ababa, Ethiopia
M Tessema (Head, An GR Dept) and S Abegaz (Scientist, 
An GR Dept)
JP/Addis Ababa
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27‐Oct ILRI J McDermott (DDG & Dir Research) JP/Addis Ababa
28‐Oct CG GB Costing Study H Shands & G Hawtin (Study Co‐chairs), G MacNeil (CG 
Consort Office), C Fowler (GCDT Exec Dir)
CQ/conference call
29‐Oct ICARDA – ILRI – 
BOKU workshop
Community‐based sheep breeding program in Ethiopia JP/Addis Ababa
31‐Oct Bioversity M Bellon (Dir, Diversity for Livelihoods Prog) CQ/Long Beach
1‐Nov CIAT D Debouck (Head, GRU) CQ, RH/Long Beach
1‐Nov CGR T van Hintum (Dir) CQ, RH/Long Beach
1 & 2‐Nov WorldFish R Ponzoni and C Lind (geneticists) JP/Penang
2‐Nov GCDT C Fowler (Exec Dir) CQ, RH/Long Beach
10‐Nov CG Consort Board AM Izac (Chief Officer): Briefing for GR Scoping Study CQ/telephone call
11‐Nov Nordic Gene 
Resource Center
J Kathle (Dir) and E Fimland and N Saether (scientists) JP/Oslo
15‐Nov SS Team mtg CQ, RH, ZS, WP, PM/El Batan
16‐Nov GCP J‐M Ribaut (Dir) CQ, RH, ZS, WP, PM/El Batan
16‐Nov SS Team w GB 
personnel & SGRP
CIMMYT (2), CIP (1), ILRI (2), ICRISAT (1), WARDA (1), 
IRRI (1), SGRP (1+all)
CQ, RH, ZS, WP, PM/El Batan
17‐Nov SS Team w GB 
personnel & SGRP
CIMMYT (2), CIP (1), ILRI (2), ICRISAT (1), WARDA (1), 
IRRI (1), SGRP (1+all), joined briefly by CIMMYT DG
CQ, RH, ZS, WP, PM/El Batan
17‐Nov IRRI R Sackville Hamilton (Head, genebank) CQ, RH, ZS, PM/El Batan
17‐Nov SGRP D Williams (Coord) CQ, RH, ZS, PM/El Batan
17‐Nov WARDA K Sanni (Head, GR Unit & Coord, INGER‐Africa) CQ, RH, ZS, PM/El Batan
17‐Nov ILRI & SGRP A Jorge (Head, Genebank & formerly SGRP) CQ, RH, ZS, PM/El Batan
17‐Nov CIP D Tay (Leader, GR Conservation & Characterization Div) CQ, RH, ZS, PM/El Batan
18‐Nov CIMMYT T Payne (Wheat), S Taba and B Furman (Maize) CQ, RH, ZS, PM/El Batan
18‐Nov ICRISAT H Upadhyaya (Head, Genebank) CQ, RH, ZS, PM/El Batan
18‐Nov ILRI J Hanson (ret Head, Genebank) CQ, RH, ZS, PM/El Batan
18‐Nov CIMMYT M Bänziger (DDG, Res & Partnership), T Lumpkin (DG) CQ, RH, ZS, PM/El Batan
18‐Nov SS Team w GB 
personnel & SGRP
Wrap‐up: CIMMYT (2), CIP (1), ILRI (2), ICRISAT (1), 
WARDA (1), SGRP (1+all)
CQ, RH, ZS, PM/El Batan
25‐Nov ICRAF M van Noordwijk (Chief Science Advisor) PM/Chiapa de Corzo
26‐Nov ILRI O Mwai (Head, Breeding Strategy Group, Nairobi) JP/Uppsala
6‐Dec Bioversity
Opening session
E Frison (DG), K Atta‐Krah (DDG), A Drucker (Sr 
Economist), E Dulloo (Sr Sci & Proj Coord, Ex situ 
conservation and use of genetic diversity), C Fadda 
(Global Proj Mgr, Crop Genetic Diversity for Pest & 
Disease Mgmt), H Gaisberger (?), E Goldberg (Head, 
Capac Dev Unit), M Halewood (Head, Pol Res & Support 
Unit),  T Hodgkin (Prin Sci), M Mackay (Sr Sci & Coord, 
Informatics Project), G Moore (Legal Spec), N Roux (Sr 
Sci, Coord, GR&Genomics), P Rudebjer (Sci, Capac Dev 
Unit)
CQ, RH, ZS, WP, JP, PM/Rome
6‐Dec Bioversity: Banana 
collection & 
MusaNet
N Roux (Sr Sci, Coord, GR&Genomics) and E Arnaud 
(SINGER Coord)
CQ, RH, ZS, WP, JP, PM/Rome
Annex III. Log of Genetic Resources Study Team Interviews and Activities
Date Organization Personnel Team mbrs/Location
6‐Dec Bioversity: 
Conservation
A Drucker (Sr Economist), E Dulloo (Proj Coord), T 
Hodgkin (Prin Sci)
CQ, RH, ZS, WP, JP, PM/Rome
6‐Dec Bioversity: Capacity 
Development
E Goldberg (Head, Capac Dev Unit), P Rudebjer (Sci, 
Capac Dev Unit)
CQ, RH, ZS, WP, JP, PM/Rome
6‐Dec Bioversity: 
Informatics
E Dulloo (Proj Coord), H Gaisberger (?), E Goldberg 
(Head, Capac Dev Unit), M Mackay (Sr Sci & Coord, 
Informatics Project), N Roux (Sr Sci, Coord, 
GR&Genomics)
CQ, RH, ZS, WP, JP, PM/Rome
6‐Dec Bioversity: Policy A Drucker (Sr Economist), M Halewood (Head, Pol Res & 
Support Unit),  T Hodgkin (Prin Sci), G Moore (Legal 
Spec), N Roux (Sr Sci, Coord, GR&Genomics), D Williams 
(Coord, SGRP)
CQ, RH, ZS, WP, JP, PM/Rome
7‐Dec Bioversity: re High‐
Level Treaty 
Meeting @ FAO
E Frison (DG), M Halewood (Head, Pol Res & Support 
Unit)
CQ, RH, ZS, WP, JP, PM/Rome
7‐Dec CAS‐IP E Perset (Mgr & Legal Counsel) CQ, RH, ZS, WP, JP, PM/Rome
8‐Dec GCDT C Fowler (Exec Dir), J Toll (Proj Mgr), C Lusty (Sci), L 
Guarino (Sr Sci Coord)
CQ, RH, ZS, WP, JP, PM/Rome
8‐Dec FAO AG Animal 
Production & Health 
Div
B Besbes, P Boettcher, B Scherf, B Roswitha (Animal 
Production Officers)
CQ, RH, ZS, WP, JP, PM/Rome
9‐Dec FAO AG Plant 
Production & 
Protection Div
K Ghosh (Team Leader, PGR & Seeds Group) CQ, RH, ZS, WP, JP, PM/Rome
9‐Dec SGRP D Williams (Coord) CQ, RH, ZS, WP, JP, PM/Rome
9‐Dec IT PGRFA S Bhatti (Sec), K Nnadozie (Support Officer), Á Toledo CQ, RH, ZS, WP, JP, PM/Rome
9‐Dec GFAR M Holderness (Exec Sec) CQ, RH, ZS, WP, JP, PM/Rome
9‐Dec Bioversity: 
Networking
E Frison (DG) CQ, RH, ZS, WP, JP, PM/Rome
10‐Dec SS Team CQ, RH, ZS, WP, JP, PM/Rome
10‐Dec CG Consort Board AM Izac (Chief Officer): Briefing for GR Scoping Study CQ, RH, ZS, WP, JP, PM/Rome
11‐Dec SS Team CQ, RH, ZS, WP, JP, PM/Rome
11‐Dec ILAC J Ekboir (Coord) CQ, RH, ZS, WP, JP, PM/Rome
20‐Dec CGRFA D Leskien (Sr Liaison Officer) CQ/telephone call
11‐Jan IFPRI D Horna (Postdoctoral Fellow, Envt. & Production Ctr.) CQ/telephone call
4‐Feb IITA D Dumet (Head, Genetic Resources Center) CQ/telephone call
Title abbreviations
DG=Director General; DDG=Deputy Director General; BC=Board Chair; Coord=Coordinator; Cur=Curator
Dir=Director; Sr Sci Coord=Senior Science Coordinator; Proj Mgr=Project Manager; Sci=Scientist;
Prin Sci=Principal Scientist; Legal spec=Legal specialist; 
Team members
CQ=Calvin Qualset; RH=Robert Hijmans; PM=Patrick McGuire; JP=Jan Philipsson; WP=Wayne Powell; ZS=Zeze Sampaio
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Annex IV. 
 
Summary Analyses of CGIAR Research Programs with Respect to Genetic 
Resources 
 
Thematic Area 1: Integrated Agricultural Systems for the Poor and Vulnerable 
 
CRP 1.1 
Integrated Agricultural Production Systems for the Poor and Vulnerable in Dry Areas 
 
Lead Center is ICARDA with Bioversity International, CIAT, CIP, ICRAF, ICRISAT, ILRI, 
IWMI, and WorldFish and incorporating the Sub-Saharan Africa Challenge Program (SSA-
CP) 
 
The dry areas amount to some 41% of the earth’s land area and are home to around one-third 
of the world’s population. The agroecosystems of these areas involve a diverse mix of food, 
fodder and fiber crops; rangeland and pasture species; fruit and fuelwood trees; medicinal 
plants; and livestock and fish. Four strategic research objectives are targeted to address 
improved production in these agroecosystems working at several interfaces (biology , socio-
economics, and policy). 
 
Strategic Research Objective 2 has the most relevance for the issues of GR with its emphasis 
on agrobiodiversity (design and development of agrobiodiversity use options for improving 
agroecosystem stability for risk adaptation and mitigation and validation and implementation 
of participatory agrobiodiversity use options). The analysis and discussions in CRP 1.1 note 
that ‘loss of biodiversity’ is a consequence of climate variability in dry areas and that even 
though traditional farming systems can maintain local agrobiodiversity, in general 
biodiversity is threatened. In the face of such risks, however, it is argued that, with proper 
incentives, ecosystem services could be enhanced in dry areas. Increased carbon 
sequestration and agricultural intensification could be possible, even in local closed 
agroecosystems. A premise for this is the assertion that local agrobiodiversity of plants and 
livestock, adapted to the harsh conditions including low-input agriculture, drought, and heat, 
can be used in new strategies for adapting to and mitigating the effects of climate variability 
and change. 
 
Specific details for the role that GR will play with research and concern for such topics of 
SRO 2, however, are missing. It is implied but not addressed that the targeted research will 
need to make use of genetic resources. Source, accessibility, and conservation of the 
biological objects of the proposed research are not addressed. Table 1 (Farming systems, 
population, poverty and drought) has columns identifying the main crops and trees and the 
main livestock involved in the agroecosystems found in the dry areas, but it is not clear if 
these crops and livestock will actually be involved in proposed research. There is no 
acknowledgement of the need for accessing, screening, characterization, or evaluation that 
would have to be done, either in a research station mode or in a participatory mode, to 
implement greater utilization of local agrobiodiversity in the face of climate change. If that 
won’t be done in research enabled by this CRP, where will it be done? 
 
The discussion of the SRO 2 emphasizes an intent to directly decouple the targeting of high 
productivity from efforts to increase stable and reliable productivity over time. In other 
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words, it is acknowledged that in some agroecosystems the two goals may be mutually 
exclusive.  
 
SRO 1 includes some elements indirectly relevant to GR: research on ’adapting to 
biodiversity degradation’; promoting community-based conservation and sustainable use of 
dryland agrobiodiversity; and assessing different modalities for public-private research 
partnership for seed sector development (germplasm exchange, development, tech transfer, or 
commercialization). 
 
CRP 1.2 
Humidtropics: Integrated Systems for the Humid Tropics 
 
Lead Center is IITA with Bioversity International, CIAT, CIP, ICRAF, ILRI, and IWMI and 
the World Vegetable Center (AVRDC), the International Centre of Insect Physiology and 
Ecology (icipe), and other partners. 
 
This proposal is built around IITA’s R4D model and involved stakeholder consultations. 
Much of the proposal describes the process by which this proposal was created and the 
research outcomes are rather difficult to identify. It is does not explicitly describe the role of 
genetic resources, but does focus on a systems framework and approach. It extensively 
describes various agro-ecological zones, market infrastructure, and institutional mapping 
activities. 
 
This program is complex and has a long-term horizon but does not appear to include genetic 
resources in its objectives, even implicitly. 
 
CRP 1.3 
Harnessing the Development Potential of Aquatic Agricultural Systems for the Poor and 
Vulnerable 
 
Lead Center is WorldFish with Bioversity International, CIAT, and IWMI. 
 
The goal of this CRP is to improve the welfare of peoples dependent upon agricultural 
systems where the annual production dynamics of freshwater and/or coastal systems 
contribute significantly to total household income. Six underlying objectives are proposed, all 
of which target activity at the levels of production systems, institutional structures and 
processes, and policies, with concern for the environmental, developmental, and institutional 
sustainability of these. Accordingly, the proposed research does not target research at the 
organismal or genetic levels. 
 
Implications for genetic resources arise indirectly primarily in the political and socio-
economic analyses of policy processes in biodiversity conservation. The focus on aquatic 
agriculture is more on the model of natural resources management rather than the crop or 
livestock improvement model. However, in some specific farming systems, impacts of 
improved crop varieties and improved fish breeds will be evaluated. The breadth of 
geographic and habitat diversity involved means that in some cases, livestock (cattle grazing 
on floodplains) and tree crops (coconuts, palm oil, spices, and bananas) are among the 
biological diversity to be studied in these ‘aquatic’ farming systems. Actual conservation (in 
situ and on farm) will be carried out primarily by national and regional partners. 
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Thematic Area 2: Policies, Institutions and Markets to Strengthen Assets and 
Agricultural Incomes for the Poor 
 
CRP 2 
Policies, Institutions, and Markets to Strengthen Assets and Agricultural Incomes for the 
Poor 
 
Lead Center is IFPRI with Bioversity International, CIAT, CIMMYT, CIP, ICARDA, 
ICRAF, ICRISAT, IITA, ILRI, IWMI, and World Fish. 
 
The overall goal of CRP 2 is to increase income, reduce poverty, and improve food security 
for small producers, men and women, across the world. The activities proposed are designed 
to help to achieve this goal by providing knowledge and tools to support a policy and 
institutional environment in which markets function effectively and competitively and 
agriculture and related sectors fully contribute to poverty reduction, sustainable rural 
development, and income growth. Within these activities there are some hypotheses that 
implicitly involve genetic resources, but not at a level at which specific agroecosystems or 
specific crops or livestock are targeted. 
 
Research examples impacting GR even tangentially include: 
 It is hypothesized for the rationale and pathway of policy and investment impact that 
the availability and accessibility of relevant, well-structured information, including 
reliable agricultural development projections and assessments of the payoffs to 
agricultural investments options, will be of such practical utility that it will result in 
strong uptake of the research products. This was exemplified by a scenario that policy 
and economic research outputs would help analysts to assess the relative effects of 
specific crop and animal genetic improvements and management practices. 
 
 Research to investigate what types of policies and strategies might support poor 
women and men to facilitate the conservation, development, dissemination, exchange, 
and effective use and management of crop and animal germplasm? It is proposed to 
target research on the accelerated development and inclusive deployment of new 
cereal varieties, sustainable management technologies, and pro-poor public policies. 
Such research would require collaboration with the commodity-based CG Centers and 
other partners (such as the Cereal Systems Initiative for South Asia) and interaction 
with the programs of CRPs addressing Thematic Area 3. 
 
 Research to investigate the development, dissemination, exchange, and effective use 
and management of germplasm of neglected and underutilized species (NUS). One 
aspect would be new research on the role of biotechnology in overcoming production 
and marketing constraints. The topic includes tree crops and forest products, a 
category on which little policy research on promoting commercialization has yet been 
conducted. 
 
 Research on policies to encourage agricultural and livelihood diversification. This 
activity will continue research on the circumstances under which diversification is an 
effective strategy for improving food security, increasing incomes, and coping with 
risk and uncertainty, particularly with regard to adapting to climate change. It will 
assess, for example, what enterprise types and combinations (e.g., NUS, legumes, 
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livestock, trees) improve incomes of poor farmers, and will identify their supporting 
technology policy and capacity needs. 
 
 Research on the role of quality assurance systems for diversification and 
environmental sustainability. This activity will be implemented across a range of 
commodities (tree crops and annual crops; commonly grown crops and NUS). 
 
 In the broad area of collective action and property rights, one specific question would 
be on what community and state actions on property rights, collective action, and 
improved management of resources are needed to secure rights to, and effectively 
manage, common property (e.g., water systems, rangelands, forests) and 
environmental services (such as crop genetic resources conservation, biodiversity, 
water and watershed management, pest management, and carbon sequestration), 
especially for smallholders, pastoralists, fishers, indigenous peoples, women, and the 
poor? 
 
 What mechanisms (community-based networking, multi-stakeholder collaborative 
platforms, farmers cooperatives, etc.) can be most effectively deployed for 
maintaining and effectively using local biodiversity and sharing of genetic resources? 
 
Never explicitly stated, but implied at least by the participation of CG Centers with mandates 
for specific crops and for livestock, is that at some level, the research proposed for this CRP 
will rely on access to, availability of, and knowledge about genetic resources. 
 
Intersection of CRP 2 with other CRPs 
CRP 2 will be a research and knowledge-sharing partner with CRP 6 in the formulation of 
policies, institutions, and market-based strategies to… stem the degradation of environmental 
services, including loss of biodiversity. 
 
 
Thematic Area 3: Sustainable Staple Food Productivity Increase for Global 
Food Security 
 
CRP3.1 
WHEAT -- Global Alliance for Improving Food Security and the Livelihoods of the 
Resource Poor in the Developing World 
 
Lead Center is CIMMYT with ICARDA, ICRAF, IFPRI, IRRI, and the CGIAR Generation 
Challenge Program, the CGIAR Research Program on Climate Change, Agriculture and Food 
Security, and the CGIAR HarvestPlus Challenge Program and other partners. 
 
The proposed activities of this CRP are organized among 10 Strategic Initiatives. SI 9: ‘Seeds 
of Change’is the one most relevant to conservation and use of genetic resources. The premise 
of SI 9 is targeted mobilization (using cutting-edge genomic and phenotypic technologies) of 
novel genetic diversity into parental germplasm, accessing more broadly the genetic diversity 
potentially useful for wheat breeding, such as that from wild species related to wheat. An 
overarching goal is the improved and increased usability of conserved genetic resources. 
 
CRP 3.1 will adopt components of the CGIAR Generation Challenge Program agenda that 
are focused on wheat. This will amount to approximately 4% of the WHEAT agenda, mostly 
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in SI 4, SI 6, and SI 9. Integral to the wheat improvement work will be characterization of 
genetic resources. The role that existing CGIAR genebanks and partner genebanks will play 
as sources for these genetic resources (landraces, wild relatives of wheat, and advanced lines) 
is acknowledged and new accessions will be needed to fill gaps in these collections based on 
proposed analyses of the collections themselves. In addition to phenotyping germplasm for 
known traits, a longer-term goal is the development of better phenotyping tools and it is 
envisioned that these will also be shared with other breeding programs. 
 
The work with ‘cutting-edge genomic and phenotypic technologies’ will bring CGIAR to the 
forefront of the accompanying challenges involved with intellectual property creation and 
management, germplasm screening and distribution, and access and benefit-sharing in the 
context of creating global public goods. CRP 3.1 addresses these issues somewhat in a 
section on IP management, calling for a ‘healthy combination of collaboration and 
competition in agricultural RDD [research, development, and deployment] to effectively 
bridge the gap between generated seeds and technologies on one hand, and their efficient 
uptake by diverse clients on the other hand’. The International Wheat Improvement Network, 
a worldwide network of wheat improvement programs, coordinated by Centers CIMMYT 
and ICARDA, will be enlisted for the efficient and widespread distribution of improved 
wheat lines that may result from this CRP on a scale that will not be matched by any other 
providers, public or private. 
 
Finally, ‘conservation’ is at the base of the value proposition of SI 9: ‘Conserving genetic 
resources for present and future needs to sustain agricultural development and leveraging top 
end genomic and phenotypic technologies to uncover the genetic heritage of wheat and to 
build a researcher/breeder oriented platform that assists wheat researchers and breeders 
globally in targeted mobilization of novel diversity into breeding programs via well 
characterized accessions and parental germplasm’. An ‘output’ of SI 9 is that the CIMMYT 
and ICARDA genetic resources collections relevant to wheat will be ‘systematically and 
securely conserved, backed up, rationalized, kept transgene/pathogen‐free, and coordinated 
with other collections’. However, in contrast to the objectives involving use of genetic 
resources, this CRP does not have corresponding specific objectives for the mechanics, 
coordination, support, and research for conservation. It does address capacity-building 
through development of a training module. 
 
CRP 3.2 
MAIZE -- Global Alliance for Improving Food Security and the Livelihoods of the 
Resource Poor in the Developing World 
 
Lead Center is CIMMYT with CIAT, ICRAF, ICRISAT, IFPRI, ILRI, IRRI, and the CGIAR 
Generation Challenge Program, the CGIAR Research Program on Climate Change, 
Agriculture and Food Security,  and the CGIAR HarvestPlus Challenge Program and 
other partners. 
 
“MAIZE” proposes to work on a broad range of topics, including policy and agronomy, but 
its emphasis is on discovering and using genetic diversity for crop improvement. This 
includes large-scale genomics work ‘Seeds of Discovery’ maize genetic diversity’, and 
breeding for high yield, improved nutritional quality, and stress tolerance. The program could 
dramatically increase our understanding of maize genetic diversity and lay a new foundation 
for maize improvement work. 
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While the proposal has a very strong emphasis on the use of genetic resources, there is no 
mention of questions directly related to ex situ conservation. There is no mention of in situ 
conservation. There is a strong informatics component related to the molecular biology work, 
but no mention of informatics directly related to genebanks. 
 
CRP 3.3 
Global Rice Science Partnership (GRiSP) 
 
Lead Center is IRRI with AfricaRice and CIAT and the CGIAR Generation Challenge 
Program, the CGIAR Research Program on Climate Change, Agriculture and Food Security, 
and the CGIAR HarvestPlus Challenge Program and CIRAD, IRD, JIRCAS, and other 
partners. 
 
The proposal addresses six research themes. Themes 1 and 2 most directly involve 
conservation and use of genetic resources. Theme 1: ‘Harnessing genetic diversity to chart 
new productivity, quality, and health horizons’ has objectives of ex situ conservation, 
characterization, pre-breeding, gene discovery, and evaluation. Some farmer participatory 
opportunities with some of these steps are envisioned. Theme 2: ‘Accelerating the 
development, delivery, and adoption of improved rice varieties’ has objectives of genetic 
resources use and distribution. Both build on and partner with activities of the CGIAR 
Generation Challenge Program and the Genomics and Integrated Breeding Service. The 
newest molecular biology technologies will be employed throughout the research proposed 
by both themes. Underlying both themes is improved data handling and bioinformatics. One 
result of the CRP’s research should be the effective broadening of the portion of the rice gene 
pool that actually gets used in rice improvement. 
 
The remaining four themes propose research and analyses targeting different levels: 
ecosystems, rice production systems, and their management, technologies and their 
deployment and adoption, markets and marketing systems, policy, and socio-economic 
analyses. Gender issues will be identified and addressed for all six themes. The emphasis on 
deployment of new genetic resources derived from greater use of genebank accessions via 
new technologies means new issues with respect to intellectual property and germplasm 
monitoring, testing, and distribution. However, the CRP recognizes this and advocates a set 
of principles committed to ‘keeping intellectual assets developed by GRiSP, including 
germplasm, inventions, improvements, data, processes, technologies, software, trademarks, 
and publications, as freely available as possible to any public- or private-sector entity’. Issues 
for conservation of new genomic resources and genetic stocks are not featured in the CRP. 
 
The rice genebanks at IRRI, AfricaRice, and CIAT are acknowledged as the foundation for 
the proposed research. The Inter-Center Working Group on Genetic Resources is 
acknowledged as having a key role for the CRP in overall genebank management and 
operations and genebank data management. However, this is problematic because the 
continued existence of the ICWG-GR within the reformed CGIAR is not certain. The 
importance of and plans for conservation research are clearly emphasized, although finding 
for this is not necessarily part of what is proposed for the CRP as a whole. Conservation 
beyond ex situ conservation (in situ or on farm) does not apparently have a role in this CRP. 
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CRP 3.4 
Roots, Tubers and Bananas for Food Security and Income 
 
Lead Center is CIP with Bioversity International, CIAT, and IITA. 
 
The purpose of this CRP is to develop fully the underutilized potential of bananas and 
plantain, cassava, potato, yam, sweet potato, and other minor root and tuber crops. Together 
with partners, researchers of the four Centers intend to tackle and solve problems related to 
breeding for higher nutritional and processing quality and adaptation to stressful 
environments, access to improved quality planting material, and management practices. The 
program also intends to promote on-farm conservation and a better understanding of the 
genetic variability of available germplasm. 
 
The program is based on seven themes: 
1. Conserving and accessing genetic resources  
2. Accelerating the development and selection of varieties with higher, more stable, 
and added value (with a focus on traits such as resistance to diseases, resistance to 
pests, tolerance to abiotic stresses, and improved quality of harvested organs) 
3. Managing priority pests and diseases (development of detection, surveillance, and 
mapping tools; research on the ecology, biology, and epidemiology of pests and 
diseases and of beneficial organisms) 
4. Making available low-cost, high-quality planting material for farmers 
5. Developing tools for more productive, ecologically robust cropping systems 
6. Promoting postharvest technologies, value chains, and market opportunities 
7. Enhancing impact through partnerships  
 
In contrast with other CRPs, which directly or indirectly are based on utilization of genetic 
resources, CRP 3.4 in its Theme 1 identifies and proposes the promotion of activities related 
with ex situ conservation of the target crops, which, because they are clonal, means mostly in 
vitro conservation. The participating Centers will collaborate with the “Clonal Crop Task 
Force”—part of the Inter-Center Working Group on Plant Genetic Resources to preserve, add 
value, and safely distribute the crops involved. CRP 3.4 will also collaborate with the Global 
Crop Diversity Trust and regional and national genebanks to implement global conservation 
strategies and to better document the germplasm.  
 
In doing so, researchers will build on five ‘product lines’:  
1. Optimized ex situ and in situ conservation methodologies; 
2. Increased coverage of the gene pools in global genebanks;  
3. Genotyped and phenotyped international RTB collections; 
4. Freely accessible information and documentation for users 
5. Safe exchange of RTB genetic resources  
 
Another major output of Theme 1 will be its capacity strengthening proposal, including e-
learning modules on the latest conservation technologies and protocols and also on access 
and exchange policies related with the germplasm of interest. In this context, a collaboration 
with the Global Initiative on Plant Breeding Capacity Development of FAO is proposed. The 
content will be made available on the CGKB39—Crop Genebank Database. 
 
                                                     
39 http://cropgenebank.sgrp.cgiar.org/, the status of this database is not clear in the new CGIAR. 
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The proponents of this CRP clearly perceive the importance of a gender strategy and propose 
implementation of one as an integral part of the overall program.  
Most of the CCIs identified by the GR Scoping Study team are featured in this CRP, 
particularly as part of Themes 1 and 2. The CRP 3.4 vision itself, of making underutilized 
species more visible and interesting for people to able to realize their potential, is a perfect 
match for any parallel effort by the CGIAR regarding the conservation of genetic resources. 
 
CRP 3.5 
Grain Legumes for Health and Prosperity 
 
Lead Center is ICRISAT with CIAT, ICARDA, and IITA, the CGIAR Generation Challenge 
Program, and the World Vegetable Center (AVRDC) and other partners. 
 
This proposal focuses on 13 of the most important food legumes grown in developing 
countries (11 Annex I (ITPGRFA) crops plus groundnut and soybean). It has a strong 
emphasis on creation of an international alliance with a major emphasis on gene discovery in 
legume germplasm and associated rhizobium species. Fundamental to the proposal is the 
objective of uncovering new forms of alleles for use in the improvement of legumes grown 
under low impact conditions. 
 
The CRP is designed to establish full genetic sequences for a number of key legume species 
and lead the creation and curation of legume data sets. It has explicitly identified the need to 
conserve, characterize, and distribute genetic resources for Bambara groundnut (IITA), 
Chickpea (ICRISAT and ICARDA), Cowpea (IITA), Faba bean (CIAT), Groundnut 
(ICRISAT), Lathyrus (ICARDA), Lentil (ICARDA), Phaseolus beans (CIAT), Pigeonpea 
(ICRISAT), and Soybean (AVRDC and IITA). 
 
Based on the submission it is difficult to determine explicitly how the conservation and 
characterization of the various food legumes will be funded, but clearly this CRP is designed 
with grain legume genetic resources at the heart of the proposal. 
 
CRP 3.6 
CGIAR Research Program on Dryland Cereals: Food Security, Better Health, and 
Economic Growth for the World’s Most Vulnerable Poor 
 
Lead Center is ICRISAT with CIMMYT, ICARDA, the CGIAR Generation Challenge 
Program, and ILRI and CIRAD and other partners. 
 
This proposal focuses on dryland agro-ecological zones in Africa and Asia and important 
production management of cereal crops such as barley, finger millet, pearl millet, sorghum, 
and triticale, all Annex I ITPGRFA crops, and to some extent minor millets and tef, not listed 
in Annex I. There are four program thrusts (PTs): 
 
PT1: Fuelling innovations in dryland cereals 
PT2: Harnessing hybrid vigor in dryland cereals for smallholder farmers 
PT3: Better dryland cereals to drive the livestock revolution in marginal environments 
PT4: Healthy dryland cereals for improved nutrition and well-being 
 
For PT1 sources for genes for stress tolerance is a major focus. This program will exploit 
comparative genomics and has a major emphasis on exploitation of diversity existing in 
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germplasm collections. The interesting feature of this CRP is the overlap between livestock 
and crops and the role of fodder for livestock. 
 
Germplasm development exploiting modern genetic and genomic technologies is at the heart 
of this proposal. The close linkage with GR curators and access to genetic resources of 
cereals, e.g., triticale is critical. How this will be achieved is not explicitly described in the 
proposal. 
 
CRP 3.7 
More Meat, Milk and Fish by and for the Poor 
 
Lead Center is ILRI with CIAT, ICARDA, and WorldFish. 
 
The research agenda of the CRP includes three parts related to developments in livestock and 
fish systems:  
1. Technology development 
2. Value chain development 
3. Targeting, gender and impact 
 
The technology development theme contains research on health, animal breeding and 
genetics, and on feeds. The first one focus on rather basic vaccine research, whereas the 
second area is characterized by more adaptive research applied in selected value chains and 
species. 
 
The breeding and genetics section is a mixture of realistic research for genetic improvement 
issues to be dealt with in practical value chains, and rather superficial research, which 
requires the infrastructure of the most developed parts of the world to have any possibility of 
impact.  
  
Breeding strategy research is imbedded in eight value chains: one for fish and aquaculture 
(Uganda), two for small ruminants (Ethiopia and Mali), three for cattle, primarily dairy 
(Tanzania, India and Nicaragua), and two for pigs (Uganda and Vietnam).  
 
It is commended that the AnGR component is included in the value chain research projects 
and it is thereby put in perspectives of its value for achievement of the overarching goals of 
the CRP and the CG. It is also commended that animal geneticists of the different Centers 
plan to cooperate to increase the critical mass of scientists to deal with animal breeding. Still 
the critical mass of such scientists at ILRI and ICARDA is insufficient to play the leading 
role in the area that CGIAR is expected to do.  
 
As regards the area of AnGR, it lacks analyses to show what the priorities should be in order 
to fulfill the goals on food security, environmental impact and sustainable use. It would have 
been advantageous to benefit from the 2007 internationally agreed Global Plan of Action for 
conservation and sustainable use of AnGR, which points at an extensive research agenda for 
support of the GPA implementations. The biggest constraints for sustainable use of AnGR 
relates to the lack of phenotypic characterization (livestock recording) of important traits in 
different species as a basis for both research and practical breeding, insufficient institutional 
capacity and shortage of human capacity to implement breeding programs.  
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The choice of the value chain approach as the only way of exhibiting the AnGR research 
leaves much of important subjects to be researched through other means, or by expanding the 
CRP beyond the present value chain approach. More long-termed project including capacity 
building are in general needed in the area of animal breeding to deliver results that may 
sustain in practice.  
 
As regards WorldFish only a minor part of what is presently done in the area of FiGR is 
covered by the present CRP 3.7. The value chain chosen has its “hub” in Uganda, whereas all 
present work is done in 11 other countries of Asia and Africa. Beyond that, WorldFish 
contains the nucleus populations of improved fish, from where stock is distributed to NARS 
for further multiplication and distribution to fisheries.  
 
Studies on monitoring genetic diversity, choice of populations and alternative methods for 
conservation of AnGR and the linkages with climate change would be examples of great 
interest to cover more thoroughly, including beef and poultry production, and also a species 
like the camel. An important issue, closely related to AnGR, is how to re-stock populations 
having suffered severely from disasters such as drought and flooding, and from civil unrest. 
Choice of species as well as breeds and methods for multiplication of populations with 
desired traits are important aspects that need to be researched.  
 
Research on aquaculture needs also to generally focus on methods for developing sustainable 
breeding programs, especially considering issues related to diversity (risk of inbreeding) and 
risks of spreading farmed fish among the wild populations. Also for FiGR there is a strong 
need for capacity building to get impact on the research investments made. 
 
In order to meet minimum needs of research on AnGR within the CGIAR system to play a 
leading global player in this area the critical mass of scientists, that know of both modern 
technologies and relevant breeding strategy research for sustainable use of AnGR, must be 
increased. 
 
 
Thematic Area 4: Agriculture for Improved Nutrition and Health 
 
CRP 4 
Agriculture for Improved Nutrition and Health 
 
Lead Center is IFPRI with Bioversity International, CIAT, CIMMYT, CIP, ICARDA, 
ICRISAT, IITA, and IRRI and other partners. 
 
Vision: “The CGIAR Research Program on Agriculture for Health and Nutrition is a 
research and development platform that will work to accelerate progress in improving 
the nutrition and health of poor people by shaping agriculture and food systems 
affecting those in marginal environments and those experiencing the impact of 
agriculture intensification”.  
 
According to its vision, CRP 4 has been designed to make a difference to the lives of the rural 
poor. It will: use a systematic view of how agriculture, health, and nutrition interact globally, 
nationally, and locally; address gaps in the present knowledge of these relationships; develop 
a body of evidence based on rigorous research to help decision-makers choose options and 
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evaluate trade-offs related to agricultural, health, and nutrition interventions; and foster 
effective approaches to improving nutrition and health that cross sectoral boundaries. 
 
It will build on five components: i) nutrition-sensitive value chain; ii) biofortification; iii) 
control of agriculture- associated diseases; iv) integrated agriculture, health, and nutrition 
programs; and v) policy and decision-making across agriculture, health, and nutrition and it 
will be targeting marginal and vulnerable populations and populations affected by 
agricultural intensification. 
 
Regarding germplasm utilization, component 2—biofortification—which will be mostly 
drawn from the pre-existing Challenge Program HarvestPlus, researchers will continue to 
work with rice, wheat, maize, cassava, pearl millet, beans, and sweet potato, all listed in the 
Annex I of the ITPGRFA. Most of the plant genetic resources used from the beginning of the 
program, almost 10 years ago, was already in storage at the CGIAR Genebanks or in the 
national programs genebanks forming the basis of the breeding programs towards biofortified 
crops, with enhanced iron, zinc, or vitamin A. There is no provision for germplasm 
conservation in the proposal. However, there is a strong emphasis on capacity building for 
screening of germplasm and breeding of new varieties. Other components will help to 
design the best delivery and sustainability strategies. 
 
The policy component is not related with genetic resources conservation but one could say 
that the policies should help people to understand the need and the possibilities for a better 
health and nutrition based on differently bred crops. 
 
 
Thematic Area 5: Durable Solutions for Water Scarcity and Land Degradation 
 
CRP 5 
Water, Land and Ecosystems 
 
Lead Center is IWMI with Africa Rice, Bioversity International, CIAT, CIP, ICARDA, IITA, 
ICRAF, ICRISAT, IFPRI, ILRI, IRRI, IWMI, and WorldFish and the CGIAR Challenge 
Program on Water and Food. 
 
Among the changes that the CRP describes it would like to effect is that of “Improving 
livelihoods” which entails more than income generation or food security. “Improvement” 
includes better human, animal and environmental health, nutrition, asset, and capacity 
building, resilience to external shocks and natural disasters, more opportunities to benefit 
from environmental services, civic empowerment, freedom of choice,—and hope for a better 
future. Farmers generally benefit by adopting new cultivars or new breeds of livestock, 
shifting their cropping patterns, using micro-irrigation, harvesting rainwater, recharging 
aquifers, connecting to the Internet and so on. Given the right conditions, change at this point 
on the spectrum can have widespread impact in a relatively short time frame. 
 
Much of the document describes on-going projects by the participating Centers that have 
funded lifespans that go beyond the expected approval and initiation of the CRP. They would 
be evaluated for complementarity and overlap with the CRP 5 goals and objectives. 
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The primary connection with GR in this CRP is indirectly through references to improved 
varieties and crop diversity and the section on ecosystems, emphasizing improvement of 
ecosystem services and resilience: 
 
 Integrated Soil Fertility Management (ISFM) is an example of a practice that has had 
demonstrable success in maximizing agronomic use efficiency for applied nutrients 
and improving crop productivity and that depends on use of improved germplasm. 
Nothing further is said about where that improved germplasm might have come 
from. 
 
 Multilines are identified as a means whereby diversity can regulate pests and diseases. 
 
 The ‘insurance hypothesis’ whereby a variety of species and greater genetic diversity 
ensures an ecosystem against declines in its functioning in the face of a range of 
environmental changes. 
 
 A recognition that there are few institutional and policy incentive structures that 
promote enhancement of farmers’ practices that might support ecosystem services. 
 
 It is important to identify custodians of ecosystem services and their interdependence 
within the larger landscape and watershed so that they can be supported to continue 
practices that support and maintain ecosystem services. 
 
 Tools and practices are needed to manage local crop (intra‐specific) genetic diversity 
developed for farmers and NARS researchers. 
 
 Demonstrations and use of the functional benefits of the genetic diversity (crops, 
livestock, associated diversity). 
 
Table 2.2. ‘On‐going projects, locations and strategic research’ indicates that of the 
participating Centers, it is Bioversity International whose role primarily involves GR. Others 
treat some specific few topics. IFPRI has projects involve evaluation of the effect of genetic 
choice on farmers’ vulnerability. World Fish has a project to evaluate the role of living 
aquatic resources to rural livelihoods in seasonally inundated wetlands in China. CIAT has a 
project to work on the conservation and sustainable management of below-ground 
biodiversity  
 
 
Thematic Area 6: Forests and Trees 
 
CRP 6 
Forests, Trees and Agroforestry: Livelihoods, Landscapes and Governance 
 
Lead Center is CIFOR with Bioversity International, CIAT, and ICRAF. 
 
To implement and support the new CGIAR vision “to reduce poverty and hunger, improve 
human health and nutrition, and enhance ecosystem resilience through high- quality 
international research, partnership and leadership”, CRP 6 will bring together different 
commonalities among the CGIAR strategic objectives in dealing with food, environment, and 
policies for people, mostly engaged with forest ecosystems and associated products. 
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The research portfolio comprises five components: 
(1) “Smallholder production system and markets”, 
(2) “Management and conservation of forest and tree resources”, 
(3) “Environmental services and landscape management”, 
(4) “Climate change adaptation and mitigation”, and 
(5) “Impacts of trade and investment on forests and people”. 
 
Within component 2, coordinated primarily by Bioversity International, the key research 
themes are understanding threats to key tree species and devising conservation strategies, 
conserving and characterizing high-quality germplasm of important tree crops and related 
wild species, developing improved silvicultural, monitoring, and management practices for 
multiple use of forest ecosystems, and developing tools and methods to resolve conflicts over 
distribution of benefits and resource rights in the use of forests and tree resources. 
 
CRP 6 proposes to address issues that cross the boundary between small-scale agriculture and 
forestry by encouraging improved forest and agroforestry management practices by 
smallholders, increase the use of sustainable forest management strategies to better conserve 
tree genetic resources and biodiversity in forest habitats, support the development of 
equitable land use policies, magnify the contribution of forests and trees to enable society to 
mitigate and adapt to climate change, and promote more equitable and environmentally sound 
outcomes from forest-related trade and investment. 
 
It is noticeable that the program will strive to give the due attention to different cross cutting 
commitments such as gender sensitivity, capacity strengthening, partnership, and knowledge 
sharing.  
 
It is not well developed in the proposal how tree genetic resources of the major species under 
research will be maintained and there is no mention in the component 2 discussion of the 
existing ICRAF genetic resources collections for forest trees. Apparently national partners 
will be expected to play the major role in actual genetic resources conservation. There 
appears to be no objective in CRP 6 of pursuing research in the area of conservation of 
species with no known conservation protocols (in most cases, seeds are not orthodox). 
 
 
Thematic Area 7: Climate Change, Agriculture and Food Security 
 
CRP 7 
Climate Change, Agriculture and Food Security 
 
Lead Center is CIAT with AfricaRice, Bioversity International, CIFOR, CIMMYT, CIP, 
ICARDA, ICRAF, ICRISAT, IFPRI, IITA, ILRI, IRRI, IWMI, and WorldFish 
 
The CRP 7 portfolio is comprised of four themes and three of them have some relevance to 
genetic resources. 
In “Theme 1”, this CRP will analyze climate change-induced constraints to crop, livestock, 
and fish improvement; among other things to help guide crop improvement programs. This 
should, amongst others,include the breeding programs of the CRPs of Thematic Area 3. CRP 
7 will use the outputs of these breeding programs in field testing. 
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“Theme 2” includes work on mining genetic resources databases to determine sources of wild 
and cultivated crop genetic diversity that are relevant to climate change adaptation. They also 
want to investigate the threat that climate change poses to the in situ conservation of these 
resources. Furthermore, they intend to work on improving policies and seed systems to 
facilitate the adoption of new varieties. 
 
“Theme 3”, on climate change mitigation, includes landscape-level work with tree crops 
(linked with CRP 6). It does not directly mention genetic resources, but it obviously depends 
on their use; including for many non-crop plant species. 
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Annex VI 
 
Abbreviations and Acronyms 
 
AnGR Animal genetic resources 
AR4D Agricultural Research for Development 
ARC Agricultural Research Center   
ARI Agricultural Research Institute   
AVRDC The World Vegetable Center  
CAS-IP CGIAR Central Advisory Service for Intellectual Property 
CBD Convention on Biological Diversity 
CC Climate Change    
CCI Cross-Cutting Issue 
CG Consultative Group on International Agricultural Research  
CGIAR Consultative Group on International Agricultural Research  
CIAT International Center for Tropical Agriculture 
CIFOR Center for International Forestry Research 
CIMMYT International Maize and Wheat Improvement Center 
CIP International Potato Center   
CRP CGIAR Research Program   
CSO Civil Society organization   
EMBRAPA Brazilian Agricultural Research Corporation  
EURISCO European Plant Genetic Resources Information Infra-Structure 
FAO United Nations Food and Agricultural Organization  
FiGR Fish genetic resources 
GBIF Global Biodiversity Information Facility 
GCDT Global Crop Diversity Trust 
GEF Global Environmental Facility   
GFAR Global Forum for Agricultural Research 
GIS Geographical Information Systems   
GPG Global Public Goods 
GRPC CGIAR Genetic Resources Policy Committee 
GRSS CGIAR Genetic Resources Scoping Study 
IBPGR International Board for Plant Genetic Resources, renamed IPGRI 
ICARDA International Center for Agricultural Research in the Dry Areas 
ICRAF World Agroforestry Center   
ICRISAT International Crop Research Institute for Semi Arid Tropics  
ICWG-GR CGIAR Inter-Center Working Group on Genetic Resources 
IFPRI International Food Policy Research Institute 
IITA International Institute of Tropical Agriculture 
ILAC CGIAR Institutional Learning and Change Initiative 
ILRI International Livestock Research Institute  
INIBAP International Network for the Improvement of Banana and Plantain 
IPGRI International Plant Genetic Resources Institute, now, along with 
INIBAP, operating under the name Bioversity International 
IPGs International Public Goods   
IRRI International Rice Research Institute  
IWMI International Water Management Institute  
MiGR Microbial genetic resources 
MP Mega Program    
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NARS National Agricultural Research System  
NGO Non Governmental organization   
NGS Next generation sequencing 
PGR Plant genetic resources 
R4D Research for Development 
R&D Research and Development   
SGRP CGIAR Systemwide Genetic Resources Program  
SINGER CGIAR Systemwide Information Network for Genetic Resources 
SLO CGIAR System Level Outcome 
SRF CGIAR Strategy and Results Framework 
UN United Nations  
USA The United States of America 
USAID United States Agency for International Development  
USD United States Dollars   
USDA United States Department of Agriculture 
WARDA Africa Rice Center 
WorldFish World Fish Center 
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Box 1. Teamwork: GPG1 and GPG2 impact on the genebanks of the CGIAR 
 
Shortly after its inauguration in 1994, SGRP commissioned an external review of the 
genebank operations in the CGIAR Centers. Reporting in 1995, the external reviewers 
confirmed the suspected vulnerability of the collections. As Centers lost their core funding 
over the years, less and less funding was invested in genebank operations. The urgent action 
needed was beyond the Centers’ financial resources. Fortunately, the World Bank decided to 
provide the necessary injection of funds for the ambitious rehabilitation exercise. The first 
phase run from 2003 to 2006 and the second from 2007 to 2010 with a view to the long term 
sustainability needed to be provided to the CGIAR in-trust collections as key-stones of an 
effective global system for the conservation and use of crop diversity. 
 
Overall Achievements of Phase I (GPG1) - 13.60 million 
 
 Improved storage facilities at all Centers; 
 Safety duplications negotiated within and outside the CGIAR; 
 More than 190,000 accessions duplicated from all Centers; 
 Improved seed processing facilities in 6 Centers; 
 Processing backlog reduced by more than 400,000 accessions; 
 Regeneration facilities improved in 9 Centers; 
 Regeneration backlog reduced by almost 200,000 accessions; 
 Plant health facilities improved in 4 Centers; 
 Plant health backlog reduced by more than 170,000 accessions; 
 New molecular identification facilities in 2 Centers; 
 Hardware and software upgrade in all Centers; 
 Barcoding equipment installed in 7 Centers; 
 Enhanced Singer functionality and data quality in 8 Centers.  
 
Through conducting Phase I, Centers’ teams learnt to identify opportunities in the sharing 
exercise; to streamline management processes to increase efficiency and manage risks and 
constraints varying from staff turnover to the drama of war. External reviewers recommended 
a phase II of the program which was proposed by SGRP with inputs from all Centers.  
 
Overall Achievements of Phase II (GPG 2) - 10.46 million 
 
 Conservation: storage procedures for 7 seed crops and protocols for 4 clonal crops 
with guidelines for medium and long-term conservation;  
 Reducing the loss of genetic integrity: protocols and recommendations for 4 crops; 
 Recommendations for the management of transgenes for 3 crops ; 
 Procedures and model agreements for the safety duplication of germplasm – approval 
of a System-Wide strategy; 
 Safe movement of germplasm guidelines for 20 crops including methodology for 
pathogen detection – phytosanitary requirements of CGIAR Centers and host 
countries harmonized;  
 Model genebank inventory systems and guidelines for bar-coding prepared to assist 
Centers in implementation ; 
 Guidelines for risk management procedures to ensure quality and availability of the 
in-trust collections; 
 Methodology for optimum resource allocation; 
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 Further improvement of physical infrastructure to contemplate health and monitoring 
of the regeneration procedures – high standards for seed quality; 
 Information data : one stop entry – ordering system using Singer as a model, geo-
referenced data checked and analytical protocol for eco-geographic gaps developed, 
phenotypic characterization data reviewed for chickpea, rice, maize, potato, Musa, 
pigeonpea and sorghum; 
 Crop register templates jointly developed for crops in common; 
 Backlogs reduced: building on the accomplishment of Phase I, by the end of 2009, 
1,232,497 samples of accessions were processed.  
 
All the best management practices for seed and clonal crop collections in the CGIAR and for 
optimum conservation and use developed during Phase II were compiled into a knowledge 
base, including training materials – available at http://cropgenebank.sgrp.cgiar.org/ 
 
Box 2: Cross-cutting issues in genetic resources 
 
1. Genetic resources conservation and conservation research 
1.1. Animal genetic resources 
1.2. Plant genetic resources 
1.3. Microbial and insect genetic resources 
1.4. DNA and tissues 
2. Genomics and DNA 
3. Genotypic and phenotypic characterization of genetic resources in coordination 
with national and international partners 
4. Informatics: Inventory control, genetic diversity, and end-use characters 
5. A CGIAR Systemwide focus on policy relevant to genetic resources 
6. Capacity building for genetic resources 
7. Outreach, public awareness, and public relations 
8. Financing genetic resources conservation, research, and exploration 
9. Gender aspects of genetic resources conservation and use 
 
Box 3. Animal versus plant genetic resources 
 
There is a fundamental biological difference: ex situ preservation approaches work well for 
plant genetic resources, because of the ease with which ‘seed’ can be preserved and the fact 
that the whole genome is ‘packaged’ in the conserved material, and that this material can be 
used directly for propagation and multiplication of the seed stock. Thus, significant CG 
investment for plant genetic resources is in the form of ex situ collections. 
 
Animal genetic resources on the other hand can only be generated and multiplied by living 
females giving birth to new individuals. Preservation of animal genetic material, which could 
be used for generation of significant populations of animals, includes in principle only sperms 
of some species, although it is technically possible to store both embryos and somatic cells 
and to practice in vitro fertilization. In situ conservation is therefore the method of choice for 
animal populations, and must be done in such a way that the populations continue to be 
developed through breeding to be sustainably useful and adapted to gradually changing 
environmental conditions.  
 
Thus, research and development on animal genetic resources has to focus on the generation 
and provision of technical information that can improve the understanding of the genetic 
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diversity in animal genetic resources and inform on populations and methods for conservation 
and sustainable use. The CGIAR is well placed to provide leadership in this area. Generation 
of knowledge through research, provision of easily accessible information (e.g. in form of 
databases) and capacity development are critical success factors for animal genetic resources 
development. A move to value chains, which is the principle focus in the present CRPs, may 
well marginalize priority research and development issues for animal genetic resources. 
 
Box 4. Animal genetic resource at risk—the case of Red Maasai sheep 
 
The Red Maasai sheep, renowned for its hardiness and disease resistance, especially its 
resistance to gastrointestinal parasites, is predominantly kept by Maasai pastoralists as well as 
by neighboring tribes in the semi-arid regions of Kenya and Tanzania. A number of research 
projects have demonstrated the high resistance to diseases and high productivity under 
extremely challenging environments, where other breeds, such as the introduced Dorper, do 
very poorly (e.g. Wanyangu et al. 1993; Baker et al. 2003). Until the mid 1970´s, purebred 
Red Maasai sheep were ubiquitous throughout the pastoral lands of Kenya, probably 
numbering several million heads. Then a subsidized dissemination program for larger sized 
Dorper rams from South Africa was established in Kenya in order to increase weight gain of 
the lambs. Widespread indiscriminate crossbreeding followed. No instruction was supplied to 
farmers about how to maintain a continuous crossbreeding program and many farmers 
continued to “upgrade” their local flocks by crossing with Dorpers, which subsequently 
proved unsuitable in many production areas. When ILRI in 1992 attempted to establish a 
research flock of Red Maasai sheep, it was difficult to find sufficient number of purebred 
animals, and today no one knows how many purebred Red Maasai sheep there are. Recent 
droughts have furthermore been disastrous for the East African animal populations in general, 
and it is perceived that higher grades of Dorper crosses have shown poor resilience compared 
to less upgraded sheep. Although experimental research has shown the values of Red Maasai 
sheep compared to Dorpers and their crosses, little is known how these results can be 
amplified under extensive field conditions and what breeding strategies should be applied for 
improvement of the present sheep population. Research is needed for characterization as well 
as for development of improvement programs in order to identify, conserve and disseminate 
the initially shown good genes of Red Maasai sheep in its normal habitat – not least in a time 
of climate change.  
 
Edited from personal information from A.M. Okeyo, J Gibson, and E. Zonabend. 
 
Box 5. Enhancing the use of germplasm in crop improvement programs 
 
Crop germplasm resources are necessary for crop improvement programs. Continuous 
progress in plant breeding depends on discovery of new sources of genetic variation with 
beneficial traits and their judicious use in crop improvement programs. Worldwide ~7.4 
million germplasm accessions are preserved in ~1750 ex situ and 25 in situ genebanks. The 
ICRISAT genebank at Patancheru holds 0.12 million accessions of chickpea, pigeonpea, 
groundnut, sorghum, pearl millet, and six small millets originating from 144 countries. The 
limited availability of information on traits of breeders’ interest on large collection has 
resulted in low use (less than 1%) by crop breeders resulting in crops cultivars with a narrow 
genetic base. The enhanced use of germplasm is needed to develop broad based cultivars. 
Developing representative core (10% of the entire collection) and mini core (10% of core or 
1% of entire collection) collections has been suggested as a means to enhance utilization of 
germplasm. At ICRISAT mini core collections of its five mandate crops, chickpea, 
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pigeonpea, groundnut, sorghum, and pearl millet and two small millets (finger and foxtail) 
have been developed and used as a gateway for enhanced utilization of germplasm in crop 
improvement program. On request, 158 sets of mini core collections have been shared with 
NARS partners in 20 countries. Due its reduced size mini core collections (80-242 
accessions, entire collection ~ 6000 to 38, 000 accessions) have been evaluated extensively 
for traits of breeders’ interest at ICRISAT and by our NARS partners new sources of 
variation for resistance to diseases, drought and salinity and for yield, early maturity, and 
nutrient contents have been identified. Molecular characterization of mini core collection 
using SSR markers has been useful in identifying genetically diverse lines among these trait-
specific new sources whose use in breeding programs would result in high yielding cultivars 
with a broad genetic base.  
 
Box 6. Examples of international organizations, agreements, instruments, and policy 
topics and activities that concern or impact genetic resources within the CGIAR 
 
 Agreements and organizations (e.g., ITPGRFA, CBD, the Interlaken Declaration, 
WIPO, TRIPS, UPOV, regional instruments, national policies and regulations, etc.) to 
which Centers and the CGIAR have obligations concerning the acquisition, 
management, and distribution of genetic resources for food and agriculture 
 Requirement that the CGIAR genebank collections held ‘in trust’ under the 
intergovernmental authority of the UN FAO and the ITPGRFA be managed and 
administered in accordance with internationally accepted standards, in particular the 
Genebank Standards as endorsed by the UN FAO CGRFA 
 The intellectual property status of CGIAR genebank materials held ‘in-trust’ under 
the intergovernmental authority of the UN FAO and the ITPGRFA and their 
distribution and exchange 
 The intellectual property status of CGIAR genebank materials outside of those held 
‘in-trust’ and their distribution and exchange 
 The intellectual property status of germplasm generated or improved under CG 
funding versus funding from bilateral contracts of Centers with private entities 
 The identity and type of genetic material, origin, records of associated traditional 
knowledge, records associated with acquisition (prior informed consents, MTAs), 
documentation of the IPR status of the genebank and research materials (in-trust, 
patented, public domain) and associated MTAs and their requirements 
 Uses of the SMTA, extension of SMTA for direct use (as opposed to use in research 
and breeding), distribution of genetic resources to non-contracting parties 
 Data reporting, collection, and management relevant to IPR and GR (perhaps a central 
repository is needed for MTAs entered into by Centers) 
 Capacity-building support for national partners in the arena of IPR and GR 
 CGIAR future access to genetic resources and benefit-sharing responsibilities from 
that access 
 Biotechnological invention arising from CGIAR and CRP research and the IPR 
associated with it 
 Deployment of landraces, traditional varieties, and wild species in agroecological and 
genetic research and practices by CGIAR units and CRP partners and the associated 
IPR 
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Box 7. Examples of important GR policy activities undertaken in the past by CGIAR 
units 
 
 The perspective and influence of the CGIAR was present in the run-up, negotiations, 
and holding of the 10th COP of the CBD (October 2010) resulting in the Aichi 
Nagoya Protocol on Genetic Resources Access and Benefit Sharing by virtue of 
activity by the GRPC, the ICWG-GR, the SGRP, and the Policy and Law Unit of 
Bioversity International.40 (However, it is not clear whether this participation was 
regarded uniformly within the CGIAR as a Systemwide CGIAR activity.) 
 Development and circulation of the Booklet of CGIAR Centre Policy Instruments, 
Guidelines and Statements on Genetic Resources, Biotechnology and Intellectual 
Property Rights, Version III by SGRP, ICWG-GR, and GRPC. 
 Development and circulation of the Guide for the CGIAR Centres’ Use of the 
Standard Material Transfer Agreement, August 201041 by SGRP. 
 A web-based training module42 on the ITPGRFA was produced by SGRP, Bioversity 
International, and GCP 
 The biannual synthesis of all Centers’ data on Center acquisition and distribution of 
PGRFA for reporting to the Governing Body of the ITPGRFA as required by 
CGIAR’s and Centers’ agreements with the Governing Body, compiled and presented 
by SGRP. 
 Establishment and maintenance of a website serving as a clearinghouse for 
Systemwide CGIAR genetic resources issues (http://www.sgrp.cgiar.org/) providing 
news, reports, tools, training materials, links to individual Center genetic resources 
websites, policy briefings, and links to databases, compiled, maintained, and 
presented by SGRP and Bioversity. 
 
 
Box 8. United Nations Framework Convention on Biological Diversity, The Nagoya 
Protocol on ABS, and the International Treaty on Plant Genetic Resources for Food and 
Agriculture 
 
After six years of intense negotiations, the 10th meeting of the Parties of the Convention on 
Biological Diversity (CBD) adopted the Aichi Nagoya Protocol on Access and Benefit 
Sharing on October 30, 2010. The Nagoya protocol is recognized as an important 
achievement by developing countries to ensure justice. It re-affirms equity and fairness by 
establishing the rights of countries and communities over their genetic resources and ensures 
fair and equitable sharing of benefits arising from the utilization of these genetic resources. 
While a certain degree of creative ambiguity is a hallmark of international accords, the 
text of the Nagoya protocol has left experts puzzled about what exactly has been agreed on 
for many critical issues, including the substantive and temporal scope of the agreement and 
the application of the definitions – derivatives and utilization, giving rise to a range of 
partially conflicting interpretation. 
                                                     
40 http://www.bioversityinternational.org/policy_law.html 
41 SGRP. 2009. Guide for the CGIAR Centres’ Use of the Standard Material Transfer Agreement. Bioversity 
International, Rome, Italy. http://www.sgrp.cgiar.org/sites/default/files/Guide_SMTA.pdf 
42 Moore G and E Goldberg (eds). 2010. The International Treaty on Plant Genetic Resources for Food and 
Agriculture Learning Module. Produced by the CGIAR SGRP, Bioversity International, and the CGIAR 
Generation Challenge Program. Bioversity International, Rome, Italy. 
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However, there is no doubt that the new Protocol applies to genetic resources for food and 
agriculture – animals and microrganisms and also to plants which are within the scope of the 
previously approved International Treaty on Plant Genetic Resources for Food and 
Agriculture (ITPGRFA), which entered into force in 2004. The only plant genetic resources 
that are legally excluded from the application of the new protocol are those listed in the 
Annex I of the ITPGRFA , because they are already under a framework of benefit sharing 
linked to the application of the standard material transfer agreement, in use by countries 
which are Parties of the ITPGRFA. What about non-Parties? Both instruments say that non-
Parties should be invited to join but are silent about any specific treatment. 
To this moment, 127 countries are parties of the ITPGRFA and the new Nagoya Protocol 
will open for signatures in February, 2011. It will enter into force after 50 countries become 
parties. 
Many clauses of the new protocol depend on national implementation and therefore, a 
comprehensive global system with clear rules which would allow for a more smooth 
exchange of genetic resources will take a number of years to become operational. Meanwhile, 
non-Annex I ITPGRFA crops, animals and microorganisms which are responsible for food 
safety in all countries and which are part of the research programs developed by the CGIAR 
will need to be exchanged, transferred among countries, and used. Solutions will have to be 
sought. 
 
Table 1. ITPGRFA Annex I List (Columns 1 to 3) and Relationships to the CGIAR
Food crops
Crop Genus Observations directly implicitly In-Trustc Researchd CLCe Majorf Someg GCDTh
Breadfruit Artocarpus Breadfruit only. 1.2 X
Asparagus Asparagus
Oat Avena 1.2, 3.3, 3.4 X
Beet Beta 1.2, 3.1, 2
Brassica complex Brassica  et al. Genera included are: Brassica , 
Armoracia , Barbarea , Camelina , 
Crambe , Diplotaxis , Eruca , lsatis , 
Lepidium , Raphanobrassica , 
Raphanus , Rorippa , and Sinapis . This 
comprises oilseed and vegetable crops 
such as cabbage, rapeseed, mustard, 
cress, rocket, radish, and turnip. The 
species Lepidium meyerii  (maca) is 
excluded. 
~1.1, ~2, 4 X
Pigeon Pea Cajanus 3.5 1.1, 1.2, 2 ICRISAT ICRISAT ICRISAT X
Chickpea Cicer 3.5 1.1, 1.2, 2 ICARDA, 
ICRISAT
ICRISAT ICRISAT-1, 
ICARDA-3
ICRISAT, ICARDA X
Citrus Citrus Genera Poncirus  and Fortunella  are 
included as root stock.
1.1, 1.2
Coconut Cocos 6 1.3 X
Major aroids Colocasia ,
Xanthosoma
Major aroids include taro, cocoyam, 
dasheen, and tannia
3.4 1.2, 1.3, 2 X
Carrot Daucus 3.4 X
Yams Dioscorea . 3.4 1.2, 1.3, 2 IITA IITA IITA-1 IITA X
Finger Millet Eleusine 3.6, 4 1.2, 2, 3.5 ICRISAT ICRISAT X
Strawberry Fragaria X
Sunflower Helianthus 1.1 X
Barley Hordeum 3.6 1.1, 1.2, 2, 3.1, 
3.5
ICARDA ICARDA ICARDA-4 ICARDA, CIMMYT X
Sweet Potato Ipomoea 3.4, 4 1.2, 1.3, 2 CIP CIP CIP-1 CIP X
Grass pea Lathyrus 3.5 1.1, 1.2, 2 ICRISAT X
Lentil Lens 3.5 1.1, 1.2 ICARDA ICARDA ICARDA-1 ICARDA X
Apple Malus X
Cassava Manihot Manihot esculenta only. 3.4, 4 1.1, 1.2, 1.3, 2, 
3.5
IITA, CIAT CIAT, IITA CIAT-1, IITA-3 CIAT, IITA X
Banana/Plantain Musa Except Musa textilis 3.4 1.2, 1.3, 2, 5 Bioversity 
(INIBAP)
IITA Biov-INIBAP-1 Bioversity (INIBAP), 
IITA
X
Rice Oryza 3.3, 4, 7 1.1, 1.2, 1.3, 2, 
3.1, 3.2, 3.4, 
3.5, 5
IRRI, ARC IRRI IRRI-1 IRRI, ARC X
Pearl Millet Pennisetum 3.6, 4 1.1, 1.2, 1.3, 2, 
3.2
ICRISAT ICRISAT ICRISAT-1 ICRISAT X
Beans Phaseolus Except Phaseolus polyanthus . 3.5, 4 1.1, 1.2, 2, 3.2, 
3.4, 3.5
CIAT CIAT CIAT-1 CIAT X
Pea Pisum 1.1, 1.2, 2 ICARDA ICARDA-3 ICARDA
Rye Secale 3.1 1.2, 2 X
Potato Solanum Section tuberosa  included, except 
Solanum phureja .
3.4 1.1, 1.2, 2, 5 CIP CIP CIP-3 CIP X
Eggplant Solanum Section melongena  included. X
Sorghum Sorghum 3.6 1.1, 1.2, 2, 3.2, 
3.5
ICRISAT ICRISAT ICRISAT-1 ICRISAT X
Triticale Triticosecale 3.1, 3.6 1.2, 2 CIMMYT-1 CIMMYT
Wheat Triticum  et al. Including Agropyron , Elymus , and 
Secale.
3.1, 4, 7 1.1, 1.2, 2, 3.3, 
3.5, 5
CIMMYT, 
ICARDA
CIMMYT CIMMYT-1, 
ICARDA-5
CIMMYT, ICARDA X
Faba Bean/Vetch Vicia 3.5 1.1, 1.2, 2 ICARDA ICARDA ICARDA-1 ICARDA X
Cowpea et al. Vigna 3.5 1.1, 1.2, 2 IITA IITA IITA-1 IITA X
Maize Zea Excluding Zea perennis , Zea 
diploperennis , and Zea luxurians.
3.2, 4, 7 1.1, 1.2, 1.3, 2, 
3.1, 3.3, 3.4, 5
CIMMYT IITA CIMMYT CIMMYT-1 CIMMYT X
aThe research or other activity in the CGIAR Research Program, whose number is entered in a cell, 'directly' or 'indirectly'
   involves the crop or species in the corresponding row.
bThe name of a Center indicates that it holds a collection of the crop or species named in the correspondong row.
cThe specific collection is one held in trust for the FAO; SINGER Web Site http://www.singer.cgiar.org/index.jsp?page=intrustcollections
dThe crop or species is a subject for research by the named Center.
eUnder the proposed CGIAR Integrated Breeding Platform, the named Center would be the lead one for the corresponding crop. Source:
   The Integrated Breeding Platform: Crop Lead Centers, Terms of Reference, Benefits, Responsibilities and Resourcing , J-M Ribaut, 25 Nov 2010
fThe named Center holds a major collection on the global scale for the corresonding crop or species according to the 
   FAO Second Report on the State of the World's PGRFA, 2010, Chapter 3
gWhile not a major collection, the named Center holds accessions of the corresponding crop or species according to the
   FAO Second Report on the State of the World's PGRFA, 2010, Chapter 3
hAn X designates a crop or species named as a Global Crop Diversity Trust Priority Crop, http://www.croptrust.org/main/lprioritycrops.php
CGIAR CRP impactsa CGIAR  collectionsb
Table 1. ITPGRFA Annex I List (Columns 1 to 3) and Relationships to the CGIAR
Forage crops
Genus Species directly implicitly In-Trustc Researchd CLCe Majorf Someg GCDTh
Legume forages 1.1 ICARDA, 
CIAT, ILRI
CIAT, ICARDA
Astragalus chinensis , cicer , arenarius
Canavalia ensiformis
Coronilla varia
Hedysarum coronarium
Lathyrus cicero , ciliolatus , hirsutus , 
ochrus , odoratus , sativus
ICARDA ICARDA
Lespedeza cuneata , striata , stipulacea
Lotus corniculatus , subbiflorus , 
uliginosus
Lupinus albus , angustifolius , luteus 1.1
Medicago arborea , falcara , sativa , 
scutellata , rigidula , truncatula
ICARDA ICARDA-3 ICARDA
Melilotus albus , officinalis
Onobrychis viciifolia
Ornithopus sativus
Prosopis affinis , alba , chilensis , nigra , 
pallida
Pueraria phaseoloides
Trifolium alexandrinum , alpestre , 
ambiguum , angustifolium , 
arvense , agrocicerum , 
hybridum , incarnatum , 
pratense , repens , resupinatum , 
rueppellianum , semipilosum , 
subterraneum , vesiculosum
ICARDA ICARDA-3 ICARDA, ILRI
Grass forages ICARDA, 
CIAT, ILRI
ILRI
Andropogon gayanus CIAT, ILRI
Agropyron cristatum , desertorum
Agrostis stolonifera , tenuis
Alopecurus pratense
Arrhenatherum elatius
Dactylis glomerata
Festuca arundinacea , gigantea , 
heterophylla , ovina , pratensis , 
rubra
Lolium hybridum , multiflorum , 
perenne , rigidum , temulentum
Phalaris aquatica , arundinacea
Phleum pratense
Poa alpina , annua , pratensis
Tripsacum laxum
Other forages
Atriplex halimus , nummularia
Salsola vermiculata
aThe research or other activity in the CGIAR Research Program, whose number is entered in a cell, 'directly' or 'indirectly'
   involves the crop or species in the corresponding row.
bThe name of a Center indicates that it holds a collection of the crop or species named in the correspondong row.
cThe specific collection is one held in trust for the FAO; SINGER Web Site http://www.singer.cgiar.org/index.jsp?page=intrustcollections
dThe crop or species is a subject for research by the named Center.
eUnder the proposed CGIAR Integrated Breeding Platform, the named Center would be the lead one for the corresponding crop. Source:
   The Integrated Breeding Platform: Crop Lead Centers, Terms of Reference, Benefits, Responsibilities and Resourcing , J-M Ribaut, 25 Nov 2010
fThe named Center holds a major collection on the global scale for the corresonding crop or species according to the 
   FAO Second Report on the State of the World's PGRFA, 2010, Chapter 3
gWhile not a major collection, the named Center holds accessions of the corresponding crop or species according to the
   FAO Second Report on the State of the World's PGRFA, 2010, Chapter 3
hAn X designates a crop or species named as a Global Crop Diversity Trust Priority Crop, http://www.croptrust.org/main/lprioritycrops.php
CGIAR CRP impactsa CGIAR  collectionsb
Table 2. Non-ITPGRFA Annex I Crops and Animals and Relationships to the CGIAR
Plants Observations directly implicitly In-Trustc Researchd CLCe Majorf Someg GCDTh
"legumes" 2, 3.1, 3.3, 5
Soybean 3.5 1.2, 1.3, 5 IITA IITA IITA
African yam bean 3.4 1.1, 1.2, 2 IITA
Rangeland species 1.1, 2
Cenchrus-forage ILRI
Aegilops  species (included w/ wheat in Annex I?) 3.1 1.2 ICARDA ICARDA-2 ICARDA
Minor millets (barnyard, foxtail, kodo, little, proso) 3.6 1.2, 2 ICRISAT ICRISAT
Panicum (millet) forage CIAT
Sugarcane 1.1, 1.2, 1.3
irrigated crops 5
Coffee 6 1.2, 1.3
Tea 1.2
Cocoa 6 1.2, 1.3
"root crops" 3.2
Andean roots & tubers 3.4 1.1, 1.2, 2 CIP
Quinoa 1.1
Groundnut 3.5 1.1, 1.2 ICRISAT ICRISAT ICRISAT-1 ICRISAT
Vegetables 1.1, 1.2, 1.3
Fruits 7 1.3
Papaya 1.2
Pineapple 1.2, 1.3
Mango 1.2
Fig 1.1
Date 1.1
Melons 1.2
Pomegranate 1.1
Grape 1.1
Prickly pear 1.1
Avocado 1.2
Pencilflower (Stylosanthes) CIAT
Sesbania WAC
Grevillia 1.2
Tobacco 1.2
Linseed 1.1
Tropical forages
Tropical fruits 1.2
"tree crops" 6, 7 1.2, 2, 3.3, 3.4
Eucalyptus 1.2
African palm 1.2
Oil palm 1.2, 1.3
Rubber 1.2
Kola nut 1.2
Tree fodder 1.1
forest products 2
"priority forest trees" 100 most important in Africa, 
Asia and Latin America 
6
aThe research or other activity in the CGIAR Research Program, whose number is entered in a cell, 'directly' or 'indirectly
   involves the plants or animals in the corresponding row.
bThe name of a Center indicates that it holds a collection of the crop named in the correspondong row.
cThe specific collection is one held in trust for the FAO; SINGER Web Site http://www.singer.cgiar.org/index.jsp?page=intrustcollections
dThe plant or animal is a subject for research by the named Center.
eUnder the proposed CGIAR Integrated Breeding Platform, the named Center would be the lead one for the corresponding crop. Source
   The Integrated Breeding Platform: Crop Lead Centers, Terms of Reference, Benefits, Responsibilities and Resourcing , J-M Ribaut, 25 Nov 2010
fThe named Center holds a major collection on the global scale for the corresonding crop or species according to the 
   FAO Second Report on the State of the World's PGRFA, 2010, Chapter 3
gWhile not a major collection, the named Center holds accessions of the corresponding crop or species according to the
   FAO Second Report on the State of the World's PGRFA, 2010, Chapter 3
hAn X designates a crop named as a Global Crop Diversity Trust Priority Crop, http://www.croptrust.org/main/lprioritycrops.php
CGIAR CRP impactsa CGIAR  collectionsb
Table 2. Non-ITPGRFA Annex I Crops and Animals and Relationships to the CGIAR
Animals Observations directly implicitly In-Trustc Researchd CLCe Majorf Someg GCDTh
Livestock 7 1.1, 1.2, 2, 3.3, 3.4, 
3.5, 5
Dairy 3.7 1.2
Pig 3.7 1.1, 1.2, 1.3, 3.4
Horse 1.1
Camel 1.1
Camelids 1.1
Small ruminants 3.7 1.1, 1.2
Poultry 1.1, 1.2, 1.3
Fish 1.3. 7 1.2, 2, 3.3
Tilapia 3.7 5
African catfish 3.7
aThe research or other activity in the CGIAR Research Program, whose number is entered in a cell, 'directly' or 'indirectly
   involves the plants or animals in the corresponding row.
bThe name of a Center indicates that it holds a collection of the crop named in the correspondong row.
cThe specific collection is one held in trust for the FAO; SINGER Web Site http://www.singer.cgiar.org/index.jsp?page=intrustcollections
dThe plant or animal is a subject for research by the named Center.
eUnder the proposed CGIAR Integrated Breeding Platform, the named Center would be the lead one for the corresponding crop. Source
   The Integrated Breeding Platform: Crop Lead Centers, Terms of Reference, Benefits, Responsibilities and Resourcing , J-M Ribaut, 25 Nov 2010
fThe named Center holds a major collection on the global scale for the corresonding crop or species according to the 
   FAO Second Report on the State of the World's PGRFA, 2010, Chapter 3
gWhile not a major collection, the named Center holds accessions of the corresponding crop or species according to the
   FAO Second Report on the State of the World's PGRFA, 2010, Chapter 3
hAn X designates a crop named as a Global Crop Diversity Trust Priority Crop, http://www.croptrust.org/main/lprioritycrops.php
CGIAR CRP impactsa CGIAR  collectionsb
